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INTRODUCTION
• (?()n_l;_Zl('r ,',('i('l_('('.
i t'r,,:,,nlly, l( 'ASE i,. (q)_,ral_,_l :_1 N,,\N_,\ l.:mgl,.y I{,,_,,nr('h (',.nl,,r. ll:_t_t)_(,n. VA. 23(i_1 ()()()1 u,,(h.r NASA
(hmlr;_(t N[). NANI-Ig,IS(). In lh(, l)nSl. SUl)t,_,rt h;_s I_,(,,l t)r(,_id(,d hv NAN,\ ('()l_lrn(l N[,s. N.,\Sl 1N(;()5.
N:k,ql 17()7(), NANl-171:{(), NASI-],5,_I(). NAS]-lf;3!),], NA%l-l.llfll.;md NASI 11172.

ICASE Reports- 1993
N,.,. !)4 5. lq.l,r_l;_rv l(I. l!)f):'l. 21 l)a_('.'-,. H,1tiil_ill(,,:l 1,., ()I{H..\ .J,.),lI'i_,_l ,.,1_ ('(;,llll)_lill._.
l{('l_(,rl N(). !):I-t;. ]q,l,v'_rv 25, l!t!):'I. 2T l)_l_('s. _.\l>l)(.__,,l _i_,l('r 11_('tiq]_' "'()ll tile' I)aV;-_lh'l
l'r,..,,,.'_,M_,_;,.I_1_, lll-lll lll-]T. ;\11,'_11:';1 IJ-IG. l!)f);'I.
(',.,,,v,_r,l. Ai,lrial_. ,_xI_l l'}lilil:, llall: ()n lhr _,',_lli_,_" inlr _:I}_t"i_I i_..,t¢_l_ilit._I o.f _'(,lr_li_g ,'o_'r-
_n_l,_'/t,',_l'. I('AHtC l{,:'l,_,lq X,.:,. !t:VT. l",.'],r_l_lr',' 2.'-}. 1!_!)4. 4!)l,;-k_('s. Tl_(.,.,rlqi,'_-_l ,_l_,l (',.,_
i_l_t_li(,l_l I:l_i,1 l)',,_l_lv_li,:s. \'(4. 5, N,-,. (i. lq_. 2t;!l-2X!), l)('('('l_l.'r ]!)!)4.
.l'_n_'tit,_ _.rp_._io_._. I('A,_IC l{('l.,rl X_,. !)4 _. hl;_r('l_ .5. l!)!):l. 1!) I,;_("_. I't_\si,_. _4' Vl_li,ts
,.\. V_I. ,5. lq_. 112() I 12(i. 1!)!)4.
_ i"a_'ilg _1"Io._1 5!t _ thi_ _'/lli_h'__'l_l ._h_II. I(!,\HI': l{_'l,_,rl .X_,. !t:'l- l i)..Xl_r(ll !t. l!t!t;'I. 22
l!). 1!)!):'I. 1_ I,_h_;_'s.
I,_,lll(,il(,,t,_('r. H(()I,i 'l'., ,_ll(I l)_lli('l l)ian: .'1 _1_ h_tfl .'_lu_t!l oj" 1t_ "1'1'( '-( ' M t_,'h_'t,:, l( '.,\SIC
l{_,l_)iq X_. !_:'I-i2..Xlar(l_ 21. 1!1!14. II) i)_£_,s. '1_ _l_l_('_l il_ HI(IXI()I) "!1:_(,_llt_,r_,llu(" [)l_-
I'}orggaard..left. John A. Bllrt>. l'_llgenc ('.lift, at.l Max (;unzlmr_(,r: 5, ,.,i/i,i/:/ c+lh'_H, lio,.,
./',r ,l 21), i_/+,i.scid, .supe:r.s,**/c .f:,r+ bod!/ proble m. I('ASI'] t{vl)ort No..93-13, Mar<'h 2?). 1.()!)3.
13 pages, l+h'nlilicatiou and (?ontrol in Systems (',o\:erncd t,y Partial ])ilFercnl.ial lr,(lliatiot>.
ll.T. ]_alll,:s, R. l:alfiat,o _t_,] I<. Ifo. l'_(]s.. BIAM l'lll)lisllcrs, 1_1). tl-2,5, 1!)!):_.
Ni<ol, I)avid M.. all(I 1)allicl l,. I'alllmln,: Ib li,ki/il.,I ,,_zl:l._i., of compl, : mod, l._ 1_.4,:I ,_'1:1_1'.7
bor:l_d._. I(:ASE t'{el)ort No. 93-1,1, March 23, l.().q3. 27 1)ages. SItl)millc_l lo IEEI '>+Transa<-
lions on l{(,lialfilitv.
Qllivt,:, .lam.:'s .l.: (:odur_ol,-l!lp_ .'+<'h_m_.'+ a.ppli+:d lo d_lo_etio_ .[h_te.,+. I('+,\SE Rclmr( No.
93-1,5, At,ril '7, l.t).q2, 2() F,agcs. _l)) ,+_l)F,,:'ar in ('ombu.,+lio_ i_ tliqh-.S'p,_d l"lo_v,, l<luwer
Aca(h'mic I'ul)lisl_crs, 'I'l_v Ncth(,rlan(Is, I.().(H.
,";,_)_,Xiat.-IIv. atilt I_onal,t 1). Joslin: .4 ._impb' tmr_dh ] pr_Ji:r qzl!lorilhm .for r'ompact .[in#+-
d_[l;r_ _,c_ .,_ch, m_,,. I('ANE l{_'l,ort No..9:{-1(;, AI)vil 12, 1!)93, :_0 I)ag('s. ,';_l)n_iltc(l lo SlAM
.h,_lrl_al of .";<ict_lilic (?(,)lll])lli, illg.
('halmmn, l:)at'l)ara, l'iy_sh Xlcllroira, a t_d llaus Zi))_a: lti.qh p,_:f_,rm+,,,, I'brh'+_, it,ithoPtt
t+mplal_.,': A t/ al/, rnalit,_ mod_ I .for di._lrib_,/io,_ a_d +tliqt_m_ t_l. I(!A.";I'_ t'h'I,OVt No..03- 17.
April 11, 1.q.()3, 22 I)ag('s. t'roc('(,<li_Zs of (,he t)ritwil)h's ,_,: l)ra('l.iccs (,t" l)aralh,] l)tog_ra_tt_tfil_g,
Sa_ ])i('g(,, May I!)!):L t)P' 81-'()2'
l"r¢'t_,ti, Ah(h'lka.¢h,r, I_u'io N.lacstrcllo, and 1:_ Ti_u<: .:1,_ q[lici+_d rood,l for ,oiqdi_g .slruclttra]
Hbr_lion i,ilh t_cot_.,'tic radinlio_,. I(?ASF, l{cport No. 93-18, April 16, 19!)3.26 l)a_cs. To 1)_,
B_rlts..lohl_ A., al_l llaltla(li Marvcl<H_i: ()p/i_,_d ./i.r,d-./i, fl+-di_+,._io_,d ,,mp,,,,,l,r .fi,r
H_Ut,:r.s' +qu:zlio_ ,,ilh _,,&,_t_d+d i_p_t//outpul :,p, ra,l:,r.s. I(IASE l{cl)ort No..q3-19, A1)vil
23, 1993, 25) pag(,s. (_Olnl)_Haliotl ,k: ('(mtro] II1. N. Bowers aml .l. l,_tn_l, lGl.. l_irkl_a_scr-
\:et'la_, l)l >. S3 1[)4, t+)!):_.
15,<1_(1_i11,Sir .lam('s: .%,,, _._/,,t., of lh+ _, ro, co_z>+lic._o.f ki:lt+-._p_+d .fit.,. I(IA,qE l{eport
No. !)3 20, May I:L I!)!):L I(; ])ages. To al)l)(,ar il) Tl)('orcti(al a tld ('t)llll)lliatioH_l] I:l_i(l
l)yi_alnics.
Ta'asan, Sl_h,mo, a)l(1 lhmg Zhang: O, +,<_,(J},'m mulHqrid m_lhm/. I(L.\SE l_'t)()rt No.
!):'bY1, Al)ril 27, I.()!):'L 13 I)a_cs. S)t])])liii('(l t,() SIAM .lourual (m .'q(h,nlili( (?()])_l))tii]_g.
Azarm, S., and .l. Sol)i('sz('zm_ski-Sul)i('sld: tt_ ductio_ m.( lh.od +eitt, .s!/._t_m +z_+dg._i._.fi_r mufti-
,b.j,,/i_,+ opli,,Lr_,lio_-tms_d d_si:i_. I(:ABE l{cl)Or(N(). 93-22, Alwil 27, 1!)93, 19 pages. To
al)l)_'ar it_ ,Nlt',_('l_t'a] ()F,t.ilt_izalit)l_.
B_)_, Xia))-tt(', at_(l .li(' W)_: Oplim_d +'+tb,-,otztz,cl+d cub+ m ulliprocc,_.sor.s, i(:AS E i{ep()rl. No.
!):L23..X.lav IS, 1,()93, ](i 1)aW,s. 'l'()al)l)ear it_ (.h(' l))t.(,rt)atio)lal .lo))rl_a] o)1 Microc()ml))tl('r
Applicat, i()ns ()_ l)aral](,l a_d Multipro<'cssor Al'(']l]l<,('i)ll'(,s.
.",.l..r.I... l';riu. _.l._l Alaili l)_.rvi_..lx: L..b.g.lT,_" (l(,_i) N.4, _-.".'t,,l,r,.; ..._lul_,_..., .',n ._'Jn-...tmmtur_ _t
mr,',h_.,,, I('.,\_I'] ]{('i.t_.H'|. X(J. !):'_-3(i, .Jllll(' _, i!)!l?_, i(i I_,_U4_'S. ]'I'<_'. d' Ili_' Hixill ('_l_l_'I '
l!)!);I, lq>. l l%'Id;l.
Xli<Jll. "l'_,: Int+ r<zrting ._c_zl+._nnJ < n+ qlg lr, n._f_ _"b L_,tr, ln+" lurb,h n_'+. I('A_I'] ]{_'l>_,l'l Hi,.
!):1 ]_X, .]1111(" ],-), i!)!)]'_. :/(i l>a_2J'S. I>Iivsi_'s d" l"llii<ls A, \"d, ,_, ]l. 2._iI 1, l!)!t:/.
gl'(l llZ,_.
.'k,lalllle,W, ;lii_t I_<>t><'rl 7dillal>d: 1'7+.4t_h h_,g,<_g< r<Jn.'dr,rl._ j}Jr I, ql_ I_+_'_11+1 tJr,-
I('A,";E I{_'l_<Jtl _\_<_.it:I-Tit, .liili<' lfi. l!iit:'}. 7Ji iJa_',<-;. 1]> ;-ll/l_<',:ir ill _cieilliti_" ]il'<>_ialii
l{,>sili_, _[allli_'w, ;-lii_l .J<><'l ,'qa]l ;,:: L_J_, hsl_ ,<',? m_ ._._<_+.i<_ <>n JL_ls'/t_ul_ <f m+ m,rtl m ullqJr_,'+._-
.,_,r.,,. l(',\,"4E l{<,l)(>rl .X_). !):f-;/(i, .]lill(' I_. ]!)!)]_, 21) l)a_('s. _illllllill<'_l 1<> _'i_'lilill<" lir<)_ralli -
illilit_.
tlalll,:s. II.T.. iiIi_l ]{ .( '. _iliil li: ..l<'t;_w <',his'hi <tl <s<,_z.4_'u IJr_ ._._ur_ .lh hf._ ,.4n.q ,_m,H ,,,1_ H,I
t<Mn,I,.qi_._. I('A.";E l{_'ll_i'i N<_. !);/-:/I..iliil<' 71. l!)!]:/, 4(I l)a_e,<-,. ']]J al;.j:lear ill lh_' l>i'<_c. _t'
l lil' IXIA \VlJll,;sll<_p _.>11Fl<_w ('_..llllld. ITlliVt'lsil v o[' Xlillllt'sl;.la.
ll,hl_at_'<_l_i_ll, I)eiliel ri<>s, ali_] ()s_:-lr ()r<'ll;lila: l'in<'Ding ,_,hH_+_n._ ,.f ._1_n<t< r <'_llin<lrtu<U .j< I.,.
I(!A_I'] l_(,l_<>ri ,X<_. !)3-37..illll(' L_;i, l!i!);/, 2<',4i)a_l,s. _ililillilll'll I_,),"4IAXI .l/llil'tiil] i.Jll ;\l)t)]i<'(1
Xlal }l_'lli;ll i_s.
()11,_, ,'4. I{., aIl_l Aiidlew IL l_l;iss<Jlli: 7'D_ qi,l_<'l _.I"<'r.._.'tlh,.' .. 7'.ilh, r _,nHh'+._: .,1 tn.d_l
t_'<>t_i_m. I( 'A,";K I{l:'t,ll:Jrl _T<_.!):/-:/:t. ,iilli(' 71. I!t!):l. 1!_ I>_,<<'S.'1'<_;-ll>l>ear ill (_ll;irl<u'])" .]<lilriial
<>t" Xl<'_'iialiil's all<t ,\1_1_1i<'_1_'lallis.
Ta'asali, _iihJlIlo: ('nnnniu<z/.l},rm., <Jl'm ,ll idim< n,4,,,I ._1_<,lsl in _,i._<'i<t.I1,,,._. 1( ',,\,";1'_ t{<'l_<>rl
.\'_J. !t:l :fl, .Jliii_, 4[l. 1!)!):l, li I_a_<'s. ,"lill_iiliile<l 1_ ,";IAXI ,i_._liliia] <>11_|alliemalical ;\tiai\'sis.
(!_,:lslill('l', _..ti'iil. _lll,1 5}l]OIllO '[_,_l'_i,";illl: ,'1 mD_s.+l m.llih i,+I ._im_zll<_n_ o.._ ls_ht< . _,+_llz< ._U_,< r.
I(',\SI{ l{el_ll .X'o. !);/ :IS, ,liili<' :'I(), lit!i:/, 2l) l_a_es. S_lt>illilte_l I<_ t_h.vsi<'_ll l{<,,,'i<,v," E.
I'll_,d<iltw. Ni<'ll<_l_ls. All<lrew I)ali,l<J. alibi t>llilil _ ll_lll: 7'h< ,,,lin<<_r _,,ll_ti<Jn _tl" m_,h._ ,,
un,4+_bh ,d_'_l_Ji_H .d_<,r I_z!l< r._. I('.,\,";I", ]{<'piJrl No. !);I-:/ti, .l|lll/, :ill. 1!)!):1. ,1,1 l>,_i_es. _ll}:.lliil
i,_'<] i(,i .J/HllIlill (>J" l"l_li<t X'l<'clialilcs.
.]iang, ('.uangsha, n. and ('hi-Wang Shll: O, _,'Hl _ ,/rop:t i,cq,ali:!t for di._,',mli,_tou._ (hd(rki,
m_lhort.,< I(IASE f{el)ort No. !)3 37, ,llule 30, 1.99:], 12 l)aRes. To appear in MatJw]llal, ics of
(%mt)_ltati_m.
(;eer, .lalm,s 1:., a n_l (_arl M. Amlersen: A h!lbrid f_adc-(;ahrki, t_ch,.iqu_ for d_/.]'_rc,¢ioI
¢quatio,s. I(',ASE Ilel)ort No. ,9;I-?,S, .1111y22, 1.993, 21 pages. Appliecl M¢,chanics I_¢,vi¢'ws,
\:ol. 46, Nt,. 11. l'art ll, I)I ). 2.55-L)(i,5, Novemlwr 1!)93.
t/_ddlari, Sllahid II., Thomas (:. (?rtJckett. aml l)avi_l M. Nicol: l',;'a,z_/;'ic bi,arg di._.s_c-
/io,. I(:ASI'; ]{('port x,'_j. ,_)3-:l!), .]lzly !), l!)!):l, :17 pafZes. Slllm_il.led to ]EEl'; Transactions on
(l_mlpllt, ers.
])on, \¥ai Sull, alld ])avi_t (',oltliel,: 7'he ('h_bg._h_,-L_#_ ,drc me/hod: h,ph m¢lHi, 9 L_ 9-
_,dr_ mcH,,t._ o, ('k_bg.,/_cl, poi,l._. ](IASE l{ep_rl No. 93-1(I, .)_]ly 19, 1.99:L 22 I_a_es.
H_lm_itle_t lx, SIAM .lo_rnal on Nl_]n(,rical Analysis.
]]a_ll<s. l)avid ('.: ('a/cul, li, 9 i,h c._clio,._ o.f._u_J'_w_,_ i, ._cr_ , ._pac_. I( :\St; ]_eport N_.
93-11, .l_dy 22, 1!193. 14 |)ag;('s. S_l_itl._'_l to Tra_saclions on (',raphics.
Turl<el. Eli, A. t:iterman, a_l Ig. vaI_ l:,er: l%:co,diiio,i, 9 _,d th_ limit 1o lhc i,compr_ s.,ibh
./low _quatio,.,_. I(:ASI'; l{eporl No. 9;/-,'12..l_dy 26, lg._):L 22 l_ages.
('owar_t, A_lria_ V., and Demcl.ri_s T. l_at_a_;eor_;iou: Slabilil 9 of oscillalor9 1,,o p/z_z.s_ ('ou-
_t1_ ./low. I('ANF; Report No. !):1-,13, .l_ly 22, 199:_, :2S 1)a_es.
l'al)a_eorgio_ , l)emetrios T., (',,_rge (_. l)apanicolaou, m_d Yi_rgos S. Sn_yrlis: Modulalio,al
.,t,bilit9 of p_riodic sohzlio,s of lk_ h'uramoto-,S'iva._ki,._kg cq,aiio,. I(_ASE Rel_orl No.
,93-d.1..l_ly 22, 1!).93, 30 pa_es. S_tlmfitl.ed I o SIAM .1. _m A1)plie_t Math.
t'al_a_e_r_it_ , ])emetrios T.: A,alftical dc._crip/io, of /he br_(zkup of liquid .j_/.s i, air.
I( IASE llept_rt No. 9:/-.15..l_ly 2:], 1993, 29 ])a_es. Sut,milte,l lo .]_mrual of Fluid Mechanics.
()tt o, S. 11., a.nd .James 1'. ])enier: ()u the .scco,dar9 h_sl(tbilil 9 of lhc mo,sl do,gcrolt,_ (;iirlh:r
t'oHca:. I(:ASE tt_.port No. !):1-.16, July 2S, 199:/, 13 l)a_es. '1'_ apl)ear in tile I_roc. of the
11;TA N'[ ,Sy_nposi_m/W_rl<sl_fl_ _l_ .Nt_l_lilwar Instalfitily o1' Ntmparalh'l l:h_ws.
(lai, Wei: lligk order kghrid ,umfric¢tl ._h, ld¢_/io,., of l,'o dimcmsio,ol dclo,,tio, ,,a_,c._.
I(I:\SE t¢_,l_,_l No. 93-17, .l_ly 30, 1!)!1:/, 41 ])age,s. rl'(_ lit' ,_ulm_itte_l to AIAA ,lo_n_al.
(!ai, \\g'i, a_d .JianZhon£ Wang: Adapti,_ tvav_h:t colloc(zlio, m_tt,,d._./'or i,iti,l _,,d,( bo,,d-
(_r9 probh'm._ of ,o,li,,ar lq)tf:_. I(IASF; l{el)()rt N_. f)3-1S, .l_ly 3(I, 1993, 52 l)a_e,s. T_,
al)pear ill SIAM Journal on N_meri(al An_dysis.
Sl,,I,ali_..hdln V.: Brol,:_ , .'_gmm_ lr9 ilz idled ma.qt_¢ lokydrodg,amic turbuh ,cc. I('ASE Re-
l)Orl .No. !1:_-.19, A_;ust 2.5, 1993, 15 pages. To apl)ear i_ t'hysics of Plasmas.
Yesily_u't, ,Serhat, and Anthony T. I'atera: ,b'ur_vgalc._ for ,tzm_ rical ,_i,tulolio,s; oplimiza-
lio, of cddg-promol_r h_at _:ckat_9_r.s. l(b\SE tleport No. 9:1-51), Au_usl 4, 1!193, 55 pages.
S_l_lnitle_l 1_, (%ml)l_ter Mel.ho_ls in Alq_lie,l Mechanics and EngineerinA.
Ih'lli,:'r..larll_'s 1'., a_l,I l"_.l,.r \V. lhl,_'k: 7'h, thr,,-_tim,,,..4,,illlh, lr fm._l _1r.r,'/.,h't/!l r_Jllzt/_,!l _'h'-
.h,_tri_al _,,1 ._l,',t,a_li,'s ;_,I,1 Al,l,li_',l _[at II,'I_lati_s.
.';,_l,l_litl,.',l 1_, 11,,' IXIA
1..bL 1,a_'s.
ill .l,.,_rll_,.I _,t l:l,_i,I M,',_'llalli,:-,.
I]ass,.,lll. :\_,lr,..w I'.. al,,I l'l,ilil:, llall: (h_ lhr _'_'rtpl/vJt/l pro, b , m ./'<,r 0(1) _rt_,_/, _,</lh (;/h'lh r
_,_,rl/,',.,. 1('/',,.';1': l'_.l,_,rl X,,. !_3 .r.-_,.;.Al_tO_St lt:;. )9!_;'_.21 t_,a'4vs. '['_, ,:_pt,var il, l'r,,,',',_',liI_._s ,,,f
Ql,irl,:, .lanles .I., and ITIf l't. tlanelmt.t_': .+t par(dld (_dapliv_ m_.dt rq/incmf:_d algorithm.
I(:ASE th,port No. 9:L63, August 26, 1._t9:/, 27 pages. +';_ll,lniti_+d tu .hmrmd of (lomlmta-
tional Physics.
t+',ol,:hari, Shaili<l lI.: Multiphasc compb h +:rcka_9c: A lh+or+ lical ar_alff.,i._. I(:A,";I+; l'_eport
No. 93-64, Alt_llst 26, 1.9.9:+_,27 pages. Slllmlilte_[lo [EEl:,Transa<:tiutls on (lotnpltters.
l_elltetwgget. Scull T., atl<t Xian-He Slltl: l)i.sh'ibuhd compt_li_,gf+a.sibilil!l i_ a 1_oT_-d_dic(_l_d
/zomoff_z_ou.s di._lribu/cd .sg.H_m. [(!ASt'; Report Nu. 93-fi5, Sel_l¢'ml,er 3, 199:t, 2.1 1)ages.
t't'oc_'udil_t4s of the Sulmt'cotnputing '93, Novemt_er 1.(19:1.
T_trl,:el, Eli, an,t A. Armpit< f's++zdo-compn.+._ibili/!/ for /k_ it_cOml)r,.,._ibl_ .[lou, ,qualiom_.
I(IAHE bt_,pot't No..()3-(i(i, Hel_tetnbm" 9, 1!)93, 15 pages, lh'oceedings uf t l_" l ltt_ AIAA
( l¢,mt)_talioual t"lui<t l)+vt_an_ics (lut_ti'r_,tw_,, i)1_. ::I.1!)-357, +,\]A A paper .q:1-:1329, 199:/.
l)(,rthatn( ,, ['h'm,it, and ('l,i-\Van¢ Shn: O, po._ilivitg pr_._+rvi_zg ./i)_i/_ ),ol+tm_ ,_ch_mc.s for
compr+._.+ikl+ E_d+r +q_a/ior+._. I('.:\S]'; t{el)urt No. 93-67, S('l)t(,ml,('r 2t, 1!)!)3, 17 I)a_('s. S)tl)-
mi(t('<l tu SIAM .lo_u'nal (m N_n_(,rical Analysis.
(h,er, .lames t:. lflz/io_al lrigo,om_/tic appro:rimatioms +_._+.l t"ouri_r mri+., parilal ._m._.
I(',ABE lh,porl No. !)3-fiS, S_,pletnlwr l(t, 1!t9:1, :13 pages. S,tlmdl.t¢'d to SIAM .]¢mrt_al on
Appli¢_d Mathematics.
(',it'imaji, Sharath S.: .S'imulalio_., of d_/.]:+t.+ioz_-r_actio_ +q+_atioz_ +_,ilh impli,:atioz_._ /r, /_rb+_-
l+_l combustion modclit_ 9. I(?A%t+; [{epot't No. 93-('L9, .Sel_tCq_l>er 27, 199;_I. 1.1 I>agus. S_l_-
milte<l tI _ } (+tJnfl-msiion aill(l l:lame.
(qmnN, (llm,t-l+yan, Muj,_,et_ II. Malik, (+,or,don l'h+lel>a<'h,:,r, and M. Y,_+n_s_tffll_tss,,tini: Li+t+ar
and no,/i,<ar 1_.5'E for comprc.+sibI+ bou++dar!] la!]rr.+, i('+ASE Report No. 9:1-70, +q_q,tetnh_+r
10, 1993, 47 pages. S,_lm_it.te<l t.o Proc. I¢oy. Soc. l_on<hm A.
Zl_at_g-S,tn, Ilutt_, at_d Williatn 1:. Moss: l;.+iP_g poralhl baghdad li_+ar .+g.+lcm .+oh,(+'._ iz+
.q(+++raliz+d Eh]_,vaht+ probhm.+. I(?ASE lhq>urt N_,. 9:/-71, Septe_t_l>er 17, 19!I3, 19 t>+tg_,s.
+[i> at>pear in .hmt'l,al cm I+aralh+t (lotnp_ti]_g.
th'idgmt+t_ gro,,/k. I(IASF ]_ep,,tl Nt,. 97,-72, Sel,iettxl_er 17, 19921. 5N pa_us. _l\_ ._tpi)t'ar il,
I'hysics of l"l_ti,l+_ A.
()ltu, %.t't.: ()_ l/z+ .stabili/g o./'a lim_ drprndcnl bo_r/a_'g laq(r. I(IASE It¢,port No..9:+I-7:/,
S¢,l)l¢'tnl_er 2 l, 1._Lq:'L37 pa_¢,s. Sutm_itte<t tu Th¢'¢n'¢'tical awl ('o_nl>_t aliut_al t"ltti¢t l)ynalnics.
Sarkar, S., a n<l M. Y. llussaini: ('ompulatio++ of/h+ ._ouP+d 9c_++?'alrd b!] i.+o/ropic turbu-
h_+c+. I('.ASE t'h'l+ort No..q3+7,1, ()<'lolmr 6, 19.93, 30 1)ages. Sulm+itt¢'d ttJ .]u,trt_al of Fluid
Mechani<:s.
l,ilh,y, (h,uffrey M.: Th+ radia/+'d t+oi.+_from i.+otropic turbul+r++'+ r'++_i.,'itcd. I('ASI'; l_el>Ot't No.
93-75, l)t,<:eml>er 1,1, 199:L 5N pag;es. Sul,mitted to Th_,_,t'etical and ('ontp,ttatiut_al Fluid Dy-
t_atnics (T(:I:D).
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('l_I_.<. ('11_'_1_.'qlI_IL'<. l't_ilil_ lt_'i_h'll,_'r._'r. ,ll,I l'_.rv,_'z .';l_ll_l,_l,],lil_" I'_.,1 ._m,l_l;,_ ,.f
I('A,";K l{_'l_OI'l N'_,. !):'br_t;..X_Wt'IIIl_<'r IT. 1!)!)3. 21 1)_I_('S. S_l_u_lill_',l 1_, 1}_,' 2.3_}_,';\'I_t--,_i_ll_l
• (_t_istorc_dli, .I.R orr_,.q lh_ m(l._.s"/tmr t_rms f:r:zcll9 /_ lh_ Jir.,d (_nd .s_col;d momrnl _q;t:z-
.)3-_1. Novel_ll_ur 1,_. 199::L 11 pa_,s.tio',.,.; of co'm.t,rrc.,.;.,.;ibl_l;:rb,h:,c_. I(IASI'; t'_eport No. _' '-
SIlbmitted to Physics of l"llfi_t.s.
lt i.storcelli, J. !_.: A r_ p r_._¢ ,1_;1 h,t; fr, r/h,: /,rb,.h:, ! m a.,;.,.,/tu.;: co t_lrib ;;1io, /r, t_ .z/r;oht._-,;l r_.,,;
ond lwo-cqtmtio;; clo._;_r,.,_ for compr¢._.'_ibl( /;;rb;d¢;;c¢. I(I:\%E l¢¢'porl No.._3-_, No,,'¢,ml_,r
\'V_, H¢'an F'., and L_wio Ma_,s_r¢,llo: I_c.st;o;;;.s_ of aJi;;it,' plait ,:rcih d" b!] _; lt;;'b,h ;;/ bo,;;d_;;'q
lags;'. I(!AHE I_eport No. !l:l-Sg, l)ec_'mt;m" 1, 1._t931,2S pa_es. H_bn_itt,_'_l to :\I:\A .Io_rnal.
Fischer, t'a_l F." ['rojcclio;_ l_,:'/;;;iq;;_.,.; ./br ilcrati;,c .,-,ol,lio;; o f/t.__"-- 12 ;;,ill; .,'ucccs.,,it,_ ri.qht-
ha;;d .,,'idr.,_. I(IASE l'_eport No. !t:/-90, l)eceml_er 1, t!)!t3, 13 ]la_es. H_l_l_ilI_,_l 1_ ,SIAM
.h)_rnal on Hcie_flilic (!Olnl)_lin _.
Nicol, I)avid M., a mt Wcizhen Mao: ,,1t;lo;;;al_ d t)arollcli.:etio;; oftim_.s l"_lri-,_l ...;i;t;t;lelio;;.s.
I(!:\HE I-¢_,porl No.._I:{-!]l, Ih'c_'n_l_erl, 199:/, 2!t pa_'s. Sl_l,nim,d to .lo_rl_al of l'aralh'l an_t
l)istriln_ted (!otnp_ting.
(!hapmal_, 13arl,ara, l'iy_.sh .kh,l_rot.ra, Ilal_s .Morit sch, a n,l Ilans Zin_a: l)w;_;mi,:" d_;h,, di.,_-
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Fh'ya_, l<_n'l., \.:al_lis Li*,l_a, a ll_t .X.licl_a_,l \.'%,_,li_s: t_co;;,,_/r,clio;; o.f ;;;,/tip/_ c;'ac/_'._ ./)'o;;;
(:rpcrimc;;hzl _:h:ch'o.,dolic l;o;z;;do;'.!! ;;;_z.s,r_?;;c;;l.s. I('AS]: l_el_ort N_. 9:_-!_ti, Ih'celnl;m" 13.
19!):1, 2S pa_es. To apl_¢'ar il_ the l'ro,'¢,e, lin_s of tl_¢, I';('MI-HIAM Sy_nposi_n_ Cm ll_vez'se
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D,emis, Lawr_'nce, an_l l,[ishor H. _friv_,_li: A co;;;lmri:..'o;; o.f _;t.q,_;'o:ri;;;_;tt i;;t_ ;'t,a/ t._th;;a-
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rtctaztgtz/ar dr;el. I(!ASE l'_,port No. !):+-._)S, l)_+c_,_nl,_,r 14. l._t._):/,:+1 I>a_es. S_l>milte<t to tht'
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:\.";Nil'] .lo_t't,at of l+'l_i,ts Et_gilwcrit_g. \/,>l. flY>, pl >. ,% 12.. r",larc}_ 15)!)3.
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I,, .l,,,iril,1 ,,f l"l_Ii,l .".l_',ll,lli,s.
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+z,+d.q..+i.,+of h!id1+od!l,.+zmi++., t+zbilil:lop+,"a.to++.+.I(!ABE I{,:I_ort.N, :,..92-:I:I,J_iJy2.1,I.q.<42,2(';
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Nicol. 1)a,:i_l M.: (.)ptimi._lic l¢_rri_:r £':l, ch_'o,i:mio,. 1(I:\.';1'] l{eport. No. !)2-3.1, .Jlllv 27,
1992, 22 pa.g_<'s.S111mlit.ie<It.<.,l'av,_t]l+.+l(_om )ut,in_.
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MavriF.lis, (!al.hcri_c: ,.td_p/i,_ m_.W_ ._tr:d_:(li_s .fo_" lh_ specie'el _l_ m:,l method. I(!ASE I'{e-
port No. !)2 ;If;, .l_tly 2S, l.q.q2, 21 pa<es. Submilt<,_l lo I'roc. ot" I(:().qAIt()M '.q2 (:onl'er<'n('('.
Tt, aF,l+,:'arin (h.>tltl)Ill.crMethods in ..\pl>lic,lM<,chal_iCsz-u+,Il'+t_git_cct'i_g.
'1_atl,:t'e r. S al oh: ,S'i.:t ,d_,ril h.,_ i, /h ,' tie.,.,, i,'**l t_a .ql_i.qh- "1'_.qlor./lo _: 14, _'mo lio, :_, d .,uh._,:qu _, 1
m,',tio,, l('A.qt'] l{cporl No..q2-:_7, :\lLOtst .5, 1992, 13 pages, l'roc, t{ov. Soc. l:m_lon :\,
Vol..1.11. pp. 501-52_, [9!)3.
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lIcl_Ot'l No..q2-38, A_?_;I>I. IS, 1992, 29 pages. To al)lWar in .lo_u'nal of Matl,,matical Sys-
lClllS, ]']slilllal.ioll all_[ (:onlI'Ol.
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()1;._._._.1{.. ati_l Atl<lr_.'w I:'. IL_,_tm]: /""/[.+I ,(_,/h_az' d+ i"_]opmf ,I of lk_ mo._/ ,,._/ab/+ (,+i;l'/[¢ z'
_,,wq_,:/n . lkl'_ d/m+',_._io._zl ko,.daml I';L_y'r. I('.,\_l': t{('l>t_t'1 Nu. !)2- 15. ,";<'l_l_'tt_l,_'t' 1.3, 1!}!):2.
l'}r<'zal,',', l',:'t<.r..X.li_l_a,:.l (_'1"i1_tI. l'],,._sl_ .kl_.l_t'<;,lr+,._,.n<ll lav,_ Zima: ('..,",,,_.I .//h ot. ,.lio.._
]'ru__'_'_l]ii._:-. t>f B_l_,t'_'_tt_l>_liil,_ "!)2. Nov_,ml.,r If)!)2. i_1_. 2:'_()-23T.
T, lr'l,:,:'l, l':]]: h',' _'h,, O.fl_'_+',',.d_lh,.hLq m+lt_(./:.,for./ll_htdg,.mi¢... I('A,";I': k,'l>,,rt N,,. !)2-1T.
,"';_'l_t_'tllt.'r 22. 19!)2. :L3 i_a._,<.s.AI,pli_'<l N_v_..ri,-al *].;tt},:'_t_._tli_._. V_]. 12. I:'t'. 27-1(;. I!)!b].
M_-_vtil>lis. l)it_]t.ri: A, ,d_,_,+'i,g ./)'o,t lhla,,a]/ lri,,g,l, lio, +_/_l(,Htkm d+.,ifl,_d ./'_' _'c,-
L,,._I,_..,.,_. I('A,";I", t{('l>t_tt Nu. !):2-1!). ()_lul.,r 1.'>. 1!9!)2. :'_2 t_a_,s. %ll}ml]11_,_[ t_ .]_,_tt'l,al _d'
.NIl_'l,alit_, .l_;,llll V.: tlomo.q_n_o.., q...l.m +hH_+c_d+/.(_._i_" t._'b,h._'+, l(':\,";l': l'E('pt_rl N_,.
!)2-3(I, (),lt_l_'r T, 1!)!):2. 28 l>a_','-;, l'tLv:-,i,_'. 1). Vul. t;t;. bt:'. ::ISI-:I!)I, 1._)_):_.
Ni<',.>l. I),v],i. l{al_,l ,";i,_h.;_. ,:ltl+l I)t)l] T,.:,v,':.l,.v: ,fl'lat/¢' a._._ig.m_ .1 ,ff .Oml.,l_,r ,_h',+'h.._li, ' l..d_'._
+z.'.;i.ff .,l ,.'h ...4 i +" ._,_.j(.,.iz.lh_.. I('ABI': t{<,t,t:,rt N,..,. !12-7_1. ()<'t.ul_(,r _, 1!)!)2. 21 pa_'s. .'4,tl)-
IA_tll I,ill..lavll,:':-:: A .q_.,' ,,'.,I i.t,oJl_,'li(,. 1o ._ ro.+'o..'.4i+....J .tmo,'.t.d_'i+" ,'.+,..d. 1( 'A,";I': l{('-
l)t_t'i .\'<,. 92 .r)2. ()('t.td_(,r !). 1!)!)2, :'_+1i)a;_'s. ('.ml),t(,.tio,al A_'o+z+.o.._t/+..._.(',l. I)\' .l.('. ll.;_r,lit+
a:,(I NI.Y. ll_ss,_titli, t.tt,l]stl_'_l I,v ,'41_tit_,:'r-V('rl+t _. Iq'. :'_:_8. 19.9;_.
'l'altVt',c'r. ,%.ali_l (I.( ;. ,Nl.,zial_.: ,S'i,q,l._'il h ,_ of lh_ /:',h _' _q,a/io_, ..d /_]+h.od+/..mi,. ,..l.kilil /i.
I(::\,'-;E l{,_'t>t_,r_N,..,. !)2-'_ml. ()('t._,l>t'r 9. 19!)2. 22 t_aq_','-,,l'll',;s]_s ,.,t' l:l_i<ts A. Vtd.._. I_p. 1.1:_{i-
1 lti3. 1!)97,.
l latl _'t_. :\tv_]. at_<l llai Y,;i,l-_l,al<_m: t"..,4 m.lli_'+ .._(d.lio..h.lorilh m., ./',',r mat,L_'-_,_ +'1(,_"m.I-
lq.di+'al/ou. ](!A,'-;I.] t{_.l>Urt Nt_. !)2-5.3, ()rt.t_l_t'r l,r3. 19!)2. +1:_F,a_'s. S,tt,ltiittt'_t t.,._ _I:\M
,J_,_,_t't_a[,.:t' X._u,:'ti<al Ailalvsi:..;.
1:';
%.Ill, Xi,tl-tl,.'. a,t_t I.i,.,Iw'l hi. Ni: .S','¢d_bl+ probl_ m._ _.d m, morff-&,,.d, d ._1" ,dl, p. l('.,\St'_ t{..-
l:,t:,t'l N'.>. +1'27"fi}.N_>v_'tl_l.'r 17+. qq2. 2;+ l>,e, cs..hmrnal tJl' I'arallcl at,l l)i+,<tril,ltc<l ('ollll)_ll-
i_t_. \"ol. 19. pi >. :..+7-;+T,,%'l>tt't_l,cr 1+19',/.
Ni,.,.>l, l);,.vi<t _1.. all,_t l'llilit., ll,.'i,dt'll,,:'rg,.'r: l'¢_r.ll+:l ./qorilkm...fr_r ,..im_d.li.+.l ,'o.li._.,_,_ lim_
.ll.v_'o+, H+.i..+. I(',\SE I{,_'I..'t N,,_. 92 (;t), Novvttll.'r IS, 1!)92. 23 t)a_cs. ,";lll,l_litlc, I t,¢:, tt_,.
71.1+:\ltn_lal \V,.;,rl.:.slt,:q:, oil l>ar;_ll,.,l atl<l l)isi.ril,tl,_,,l Sim_tlali,.,_.
%l...t,.li_,..l<_lltl V.: l',s+udO,+l+++'lr+d._h.+zl+dio,_ of +'o.q.'_..+.+ibl+ l++rb+d+_z+++_++i7_+¢Ioq+zr/lkmic
v+zri+dd+.., l(b\,";K t'{<'l+ort, No. 92-dl. Novct+d..r 2,_, 1992. 21)imgcs. l_t'cscl_t,c<t .t t l._. l lth
A[:\:\ C'ol_tl.d,atiot_,+d l:'l_ti,,] l)yt_,+_mh's N'lcclil_< oil .l_ly +i-9, 1992, al ()rl,:,t_,l<:.. 1:1+: AIAA
.lt:,_tt't_.l, Vo}. 31. pp. 237S-2:'I_0. 199:_.
Nic,.,l. l)avi,t. +tI.l l{i,'l+.r,+l l:_tiil_l,._l,.,: l'ov.ll+l ._im.l+zl++,_ tod+_//, l(?,,\Sl£ l{cl>Ot't No. 92-B2.
Nov<.itlt.'r 2:"_. t!)92. 3(; I;.ag,.'s. Tt; al;ln';._r i]t Atitlals ,d" ()l.'ralh..tl ]{._,s<,arcll.
Q_it.l,:..I.ttlt,s .l.. :1 co.lmTb+_lion 1. 1/_, +.lP'++_t1_i+._+_.. ,_+,1_,,_"+/+k++t,. I('A,"-;I': l{<'l.+,.+rlNo.
!Y2 ti.l. Nt,vct_ll.,r ?27, _)_)'2.:_:+ i>;t_,ps, ltll<,lll,alit_llal .l_>_tt't_al t_.' N_tt+/_,t'ical Mctho<ts i_l t+'lui<ls.
il_ l,t',,'ss.
Slot,t..lillial_ A. K., an<l I'.<.qc+r\".,". l)l.'k: 7'1+, .+hzbilit!] of. lr.ili,.q-li,+ +,oH+.r in ,'omf)v+.++sibl+
./t+,l+,. I(':\SE ]{,,.port, No,. 92-6,_. I)<',_',ptt+l:,<'r,1, 19!)2. 5.1 l_ag,_'s.
l:r,.'t_._li. Al.h.lkw_l._,r, l,l.+i..> M.+..,.,:-,trt,ll,.,.._1<1 Alvilt B.+,4+liss: (*o+*ph.+.l b,l.,,'+, p/at, +,ibr,._L;0P+
.,d _,co_._ti+' v+zdi.lion, l(l:\,qt'_ [{,el:.ort N¢:.. 92-(;7, l)ccct+tl_cr 8. 199"2. 37 t..;tg_>. To al)l).pa, r
in .]o,tt'tlal td .q,.:,l|t_,]an<l \"il,t'ati,,n.
MavriF, lis, I)..I., }{aja l)as..lc,,.,I Salt/. ,_t_,_lI{.F,. \:;.'rrm'lan<l: h,lJlt'+,_P+l+dio, q/" a p+zrrdl+:l
92 (iS. l)<'+_'ti_t,t'r !l. 1!_9'2. 21) pa,<vs. '1"_>al_l_'.r ill 1}1,..l,._rl_al of SUl>crctm_F,_tit_ _.
l)clt_ut'ct_, A.()., al_,_l I¢.V. \'_"ilsotl" I'.'..tima/infl un+'+H+z+Tnl.q__ +'omp+zl+_lio..+ _[ two-dim+ ,.+ional
• ' ' " ,)+(,.}, l)t,<c_ll>cr .. _, ])ages..lol_ril;tl l"l_i<ls En-++.+lm.r+,l,.d/low.,;. I( ,\HI'+ l'{,_q:.c.t't.Nt_. i,_ ._ !], l")q'" 32
,_iltt',_'l'ill_, itl l>t',,'ss 1.991.
I)lla,_Ll<, M+_vlJl_-tr H.: I..4rlbil;l:/ o./'./tow i...,-,tr_.mwL,,r +",+_r.er. I('ABK ]{_,t.Jrl Nt_. 92-71).
l)``'<'<,ml>_,r I,_. 199:?,. IT l,ia+._c'+_, l_rt>, .. l':,_.v. 5``><'. l+oti<lutl A. Vt,il. lit, l'I;i. 2()I-21(1. l+)i):'_.
']'rt'f<'tl,,tt. Lh,iy,l N., Atlt,' K. TI+<'I't'iIl_'tl, _+ili,'<ll (!. I_'tltI+',', ,+ttl,I Tol,ill A. ])ri+<'``>l]: A ,< ,' d+-
r<<'li:;i, i, h:/,'h',+,id:],,,',i,, .+I,bdil:]," l+h :]:;i,.d l:!i:/<,e,+'/,+.,. ]('A,+";I'_ l{``+l,it>rl Nt>. ++2 71. l)``+<'_,ttlt,<,r
IB. 1992. :'11 l).+t_t,:..,. Alfl><,+ir(,_[ Iztz(I<,t tilt, Iili``, "l[v_Iro<lv]l:-tltzi(' ,,-,t+tl>ililv ',,,++tll,;ilzl l+:+_<'tl,,+_li,'_,""
ill _('i('ll('(', \:``;'I. '3(+1+ ];ill ,_'/B .r'+,iBi..lltl.v 199:<.
l+_'t'tolt;itti, l:+_l;iit;i l'., _'lllI"
+".+l,'l ivil g I0 .';pit;' ,+hzg+ .
+Ittm1+ii_'+l t.o l'h\:+h's of
I .]``'fl't'_'\ l). (!t',;ill<'}l: ,_'h.,h:t/:>. o.f 6,'>+,',',,Ja r:/-lr,,j?, r tka_,'.,-,_lD',,';: f/+-
I(!:\BI': t{_'I.;irl *'t;i. !L2 72, l)<.,+',_'tl+l.'r 2l. 19!)2. 21)i,+i_<',,,. l',, t>t,
I:l,ii,l:-+.
(_'t'l'..]+Iti'_<'+ l:., ,_Iti+l ])('titlis ,';. l>ul.': ++t _,'+'+_ll_l+l+ ,";+'./,_,'. r+'l../._,":,ir,.,r'DI<,..+:,.;_,,d :I+ "< _",_I+'++_+fig
.;l.,..li.:l I..U;<.,.+. I('+,\.";K lI_'l,iott Nt,i. 92-7:}. ])(,c,t,lill>t,r _2. I+)+)2. 17> l;i,:tt_,,.,. ,'qltl.ti++tt``,<] t``>
.lt,ilIHl+tl of I:liti<l N+l<'_'ll+_lli,.,.
All,rail. t_.. (), r._.++,li,ll:] z_r,i,-r+.+willrzl,_Jr:/ :r.r'L.+m,,.+ r,_.., uz_.,tr,vlt:r+r/ m+.+D+.,: .l,,/:].w., ,.,,'r]
h_+/.,/r m_' ,/rs/io,. [(!+.\_l". ]{('l,iort +\'t;i. !_2 7 I. l)t,<'(,ml,``u 2 I. 1!_!)2. ;+7 t:.+l_-_':-.. _111)11/i11<+<1 i_ t ti('
.]t>ltrtml u[' (!,+,itiil;iltlatiotl+tl I;itiv+'-,i__.
ICASE Reports- 1991
.]+wolls, l+<'t_'t ' :\.: 77'..:.+h .1, hgl. r.+h.'it:l ./h,iw i_/ .. ..rL.gmm+ Iris' .:,:;h. I(':\,";l'] t{_'l>t,rt
N,.;i. 91 l..l:+ltlllarv 2. lg!Jl..32 I;i,+L_t's. l_t',:'s_']lt_'<] +it lll,!' <\``'t't>Sl>;t_+t' ,'4<'i,:.Ii<'t's .Xl,_'t't]iL_. 1{_'11`,`.
.tat1. l!)!)l.
T,+l'._ls.+lll. Slll``;ilm;i: "'(),+ .',hr;il" m+ lhr*+l., ./++,irrq)timrsl r+o,lrol rtf rli.,+tP'ik,t+ r/t+,:'r:m+ t_ _'._.,:/...It m.,
/: /q,il+ ,4im+,.4,,,+/ ++:,,t,,+;i/. I('A.";I': t{<'l,i,:,rl Nu,. 91-2..l.+_l_tl+_r'_ S. l!+!tl. 22 i:.;_``'s.
('t'_>rlu'tt, 'l'lit>ltl+ls \V.. ,:,ll,+l ']'tfl>ia.', ()rlofl': A I._r.lhl r< .dr rhq/ r_l:/r>rilDm ./'+,:" .All.All) ..r'h+-
l+r'l,r+..,. I('A,";I". ]{,M;i,.>rl .Xo. +tl :'_..llitl_' :'I. I1t!_1. 23 l;i+U4_',"., l'r,.>,,',:',til_+ ,.,it+11_,_,]!tli:'I I'+tr, ll,.'l
I_``'ll,+l``'rill_ S.Vtnl;it:,si,li_l. l;it>. 3;i 12. (),:'i,d_,,_'r l+)i}3...\1:_> _]l:,tiiitt,i'<l t,.> ll£KI'] (',.>tl',l.ltt'r (_r.+ll:,ll
]_+ +lli<t AI;il;ili_+lli``,ill.'-, (+l;i,.,g:-tl i:+ll,_' ,.>It t:,at,+lll,.l r``'ll_l``'rill_).
l'}ul<liat'i..qltalli<l 11.: (':>ml+htr <.rr'h.,:/+ o. Ikr iltS'('-S:;O. I('..\51'_ l{t'l;i``,it'l No. +it I..lallll,+tt'v
l+<,i]<ll+tt'i, ,'qli+il,i<l It.: M+dI;I,.D,,',+ r'om])l+l+ _';r++l]r,,/,'.,'l_' _,,'] r,' vir+'l:il ...,++,il<.k+rl D///;+,,<,D+. I('.\,'-;l':
]{(,i;ioti No. +)l 5..lallil,_tl\ , <"4,liml, :21 l,i+U4<'s. ])l't+i'('['<iillt_S tit' lilt" li)!}] llltt'tII,:,ti``,ll,:tl ('t;iiII't't-
('li('(' ``;ill I+at'+_ll_'l l>l'O+'t'ssiil_. I,il,i" 52;5-, 191tl.
l)ll``'l+c, l'('l('t" W.. ;-lil_l Nh'll,ti l{. l_(tlt,it'r;+lllii: (), ID+ +./1)r't:, "t/" vi.,r'r;i.,+/tg +Jz_ tD+ .'> rib l/l!/ :t/" re
/rr_,i[/,:l-/,;,+ vr,,r/r.r. I('ASK l't``'t.,irl Nt,i. !)l-(i..l+ttllt,+tr\ IlL l!t!_l. :12 [;i+l_``'+..l``,lt+ll+tl t,if t:lui<l
Nl``+<'ll+_tli,,:-,. V,.;il. 21:'5. I;iI;i. 175 t+!+, I!m'2.
.lor, tatl. llitrrv I:.: ,%ar<U _,+r,+,. +-,d/._lrJk,lrd m+mrJr:/ m+zllJlJrm'+,'+,+<;ir,'.+, l(',,\+"ql'] l{``'l>tWt N``>.
91-7..l.'.-iillllit'v IlL l!+!)l. 1!)],i;+t_(':. tlt'(,i(,_'t'<titl_S o1' tll(' l:lHll'lli KC'XI\VI: \_'_,irl,:,_llt,il;i ``,ill tile' 17+<,
ut" t';_t+_ll``'l ]>i'<;i_'``'.',_t>i':->ill Xl<'t``'t>rolt,.,.t.\, KC'XI\VI:. ]{t',+l_tiiltt (I'K). lf)!_2, i_t >. 117 l:/i.
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llarteu, Ami: t_+c+,l drmlop,_+lzl,, ilz shock-caplllrizzfl .,ch+mc.s. I(IASE l¢('l.,r( N(,. 91-_,
.]annary 22, 1.0.41, 13 t)a_es, l't'oc, of the Izll(,rnational (km_t'c,ss of Malh¢'z)lal.iciaus 1.4.4(I,
]_yot,o, .]afmn.
%p¢,ziah', (lharh'+_ (;., and _l:.aml _at'kar: ,%c, tzd-nrdcr clo._+zrf mmh:l._ for ._'1" r._o,ic llzr-
b+thld.]to,,+,_. I(_ASE l{el_O)'I. No. 91-9..January 23, 1991, 24 1)ages. AIAA 2!)ill A(,rosl)aC('
Science.+< Mt'et.i)l_: AIAA l:'al)('r No. !)1-1)217.
('.hen, Yen-M]n+g, Y1tlt-l{cnllL¢ ()u, arm Atn,:+ .1. l)eatlst(+i]R: l)rm:hJ, p,_,++_/ ,++)./"//:,,<wM,:f b+hi,d
(+ ci+'c+daP" c!jli, d+r iT,p+d.4i+_+l.q ._larl+d hHo rolator!] and r+clili+P++zr mr/io,." /hi+ rm+rlial+
rolalio, tabs. I(IABI'; l'_el)ort No..(II+l()..]at_,tat'y 21, 1991, <'il pages. .l()llrnal o1" [:I11i(l
Mecltanics, \:ol. 2,L5:1,t)1). 44+}-48J, 1993.
Mavril>lis, 1)..l., and I,. Marti,l_'lli: Mtdlifrid so/+ztiolz of compr+.+.+ik/+ I,rb+d+P+/ rio,, m+
19.4l..11 1)+t_¢+:. '1'()at>f),_'ar i_l ltflerl_ati()t_al .h)_lt+l_al for N_tn_et'ical Nh+tl_)ds il_ l:'l_fi(1.'.;.
Bali.z, .It)el, S('t'¢(' l)('t.it(.)t_, an<l llarry l+('rrytnat+: /"cCf0rma)+,r'+: +i]f+,r'l.+,n.f h'r.+:]+da,,' co,+,m+.,-
,h'++tioP+.+ p.tl+ r.s o, m+z._.+i+,+1.+1 mr+all+  m+d/il_rOc+.+._or._. I( :ASE [t<'l)ort N¢). 91- 12. Jalllt,hl'V
31, 1.4.41. 22 i)a_('s..]();_rl_al o[+ l)at'alh'l and l)istrilntte(I (!Olll[)llt. illg, \'()]. 13, pl). 2(]2:212.
1!)91.
\.\:u, .falter, .fun Saltz, llarry l_h:,rt'yti_at_, at+,1%t,en+a lilt'attain(fat,i: /)i:.+;lrib+;/,r,:/,+,+tar, HI +'om-
pihr dcsi:p+ for .+p+zrs+ p+'obhms. I(IASI'; ]'_('[)tHq, No. +11 l:+, .];tnlhhrV 211. li)+)l, 111 ])a_(',',.
"I{_£_t.it+t(' (:c, mt)ilali()l+ for .M_llic(m_l.,_(,_w,,-;'" at)t)¢,ar(,<l in l)rt)(', t)f 111(' [t_t('rt_atiot_al (%t_ti+t-
_'Itc(" on I'ar,+dh,l l)toc(,ssii_. St. (:l_arl('s. II+. 1991, \:ol. ll., I)I>. 2fi-;")().
F,inilh, l{.(+., N.I+. l+lu,w('r,'<, an(l (I.1¢. \:¢_(,I: :V+z',.++ri,r'(]_lr+,r:,::,+,,:r!]c,f m+_l¢ric,/ p,'zr<'zm+l+r._;i,
I_,hr-lhr, otdli b+.m mod+l.+. I(+A.";I'; t{('I)t)rt. N¢). +tl-ll, l:(.I)r_tarv 5. 1+)91. 3,'; f)a_('s. +1"¢;,
aplwar in t.h(' .lu_rt+al t)l" Matl_(,_+ati<'al Byst.('ms. l';sl imaliu]l a_l¢l ('otll t',Jl.
.S_tti_h, I¢.(I., a_(l N.L. ]'h,w(+rs: A .f+Hl!] (;nhrki_P m, lhod .for th, r, com,'!] 'Lf .+t_J.])z,._.++z,d
dompi++ 9 parom(h?'s iP+ t::+_l+r-I_+'r,o+zlli b+nm mod+l.+. I('ASI:; lCet)tn't N(). 91 15, [:(,I)t'llarv
5, 1.4!)1, 22 F,a_('s. (It.,ml)_tlati(n_ at_<l (!ulfl t'()l 1I, (,li(,.)t'+ I(.I.. l+,,.;,v,',:' r ._,+tl_<l.1. l:_t_,l, llirkl_/i_ts¢'r,
l+)°st°t), F'I). 2S+} :')()(i, l!)!)l.
Than_a_n, S., R. AI)i(t, a_t(l (I.(;. B1)¢,zial¢,: Appli,'_d/o, o/'o _,_, A" r m,,,h! to ,+at +_,al!
l,rb_d_zl .Ito,,._. i(IASI:; t{(q)otq No. 91-1(i, ['_(,1)rlmry 5, 1!1!)1. 11 l:.a_¢'s. :\IAA .]¢n_rtml, \.:()I.
?)1), i)i ). 5,52-551, i!I,(12.
llala<'hat_dar, S., an<l L. Sit()vich: l_rr, b,bilil!/di++lrib,lioPz ./:++,cliom+ i, l,rb++l+ ,1 +'.',, +,+ 'lio,'P.
I(:ASE H('l)<)rl, No. !)I-17, F(,l)r_ary II, 1.4!)I, 41) pa,<('s, l)l;v:-;i<'s of l:l)ti(ls, \,:(>I. :'_, N(). 5,
l))). !)17-91.4, I!)91.
Jordan, llarry 1".: l)iflih+l oplic, l compul+ r._ _zl lh+ oplo+ /_+'tric compldinfl ._:]._t+m.+ +'+_+l_r.
I(+AS]'; l¢el>()rt, No. !}I IN. F('l)ruary l l, 1991. 2(1 l)ag(','-,. ()])ti¢'s for (%inl)_t(,r:-,: Ar('hit.<,c-
t)tr(,.,-, & T('(:h))()l()_i_'s, SI'II'; l)t'tJct'('(li))gs .";¢'ri_'s, Vt)I. lY)(),'), i)t). ,";7-!),";, 51'II'; l+h'llil)_l)at))
\Va:-;l)it)_tt.,_t, 19.41.
16
(;ropb, ",,.Villi_-.vl I).. atl<l I)avi,l E. l<,.y,'s: l):,.,+zin d_..n,/,...i/io. +l,itl, Io..I .,+,4, r+Ji.+ n,+ .1.
I(IA,'-;E l'l,M:,,_,rt No. !_I-I!). Ig,l,r11,_,rv '_>'_,>.I!_!_I. :'r_>l>ax<,:-,. BIAM .J,.:,_irT_al ,,>f ,'-;,i_,t_tilir al_,l
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1!)!)I, :2!)l)+_;(,s. "'l,a_L_u_.t_('s, ('_,)_)l>i]('rs +_)_<ll{_nlim(' l'])_vit',,)l_('t_ls l'ur l)istril,tt('(l Nl_'t_),)ry
Xl_,dlit)('s", l'],lil(',l l)y .I. S_lix _ii,l I). Nldl)'dr_. l",l._(,vi(,r l))<,ss.
l)_s. ll_ki_, t{_,.'i l)()]_]_l._t]Hi..lu_'l H+_II×;:_I_,l l)iIlii( ri N'l_vril_li>.: l)i.,,14bd, d n_,m,,rg r,,mt.)ihr
n_ ll_J._ ./'_)r h'ngJl_r I.)rnbl_ m._ 1)+_I_ rnp!li_g n_.,,'+ {_nd rllnlhn+ i,_J_'lilh)ning. 1(',\.';t{, Il('-
r(,l_l)l_'ilts I'ur I)i.'<ltil,_l_',l NI('III,>I", .".l_-ul_i_('s". l':,lil_,r.',: .l.."';,_ltx _11,l I). Nh'llr,,(.l+_. l':l,'<("<i('r
l))('ss, I!)!)2. I)I ). l_S 22().
()l t(,. _. l{.: .",'t_L)ilit!l _,f th, .lb+_' _',,_,,t _ q_/lind+ _': 1't_+ ..,l.)in-np pml_h m. l('.\,";K l{('l)t,rt .Xt).
!)1-71..";('l)l('l))l)('r 17, I!)!)1. 25 I)_('.,-,. IN|.,\ .]1...\1)1,1. NI>II)_ V(,I..")1. 1)t_. 1:'I
2.1
l lart_'ll. Ami, and Sitl,uun.nr !_. (lhakravarthy: :]ll_l/i-dim+,._io,a.l f_WOfor 9_,¢rolgcom¢-
/ri_.++. I('ANt'; Hct_urt, Nu. !)l-7(i, ,%(,l)t,<.,ln}>(,r21), 19!)1, T(] t>a_c+_. .%tl_l_itlcH t(_ .J(}_tt'nal <>t'
(lUlnl>_t al i_,_n+d t'h.vsiv_.
llartctt, AHti: "ll+tlli-rc._ol_tlio, a,aly._-i.sjbr I_%_0 .++'/',¢:m+'+,.I(!:\,SE l'{cl>tJrt No. !]1-77, SCl+l.cm-
l,cr 2(i. 1991, 16 pages. To al)l_¢,ar itl l_'rt;coc¢lin_s tJl+ Al¢orit.l_n]ic Tt'cl_<ls for (i¢)tnlmtal.itJnal
I:l_ti¢l ])vnat+tics in tltr +](}'.s.
+/+tcloP" d+cic+++. I(!ASt+; t{,_t_,_>t+lN_,. !)l-TS, ()<'t._l>cr 1(1, 2N panes. To al_l>ra.r in IMA \."olivine
it_ NIat.t_clnati<'s a.nd Its AF, l>li<'ati,_ms.
Nicol, l)a+,+'i<l, l'_ah_[ Silnha, Alt,k ('l_o_<l]_tty an_l l+_haNiratl_ Nat+ahari: Op/imol proct+_...+or
(I._;+_/#IlIHfII/ ./'()l"])i/H/il_+ COlllptl/G/ioll.S. 1( I.A.._I+) l{clm, rt. No. 91-T9, ()_'tul,cr l(), i+]+_}I,36 l>a.Ncs.
+l+oal>pcar iI_ II+;I+;I';Tt'at+s. tilt l>ara]Icl & I)istril+utc_l S S'stctns.
\:<'t_£_,,>l>al, Sc._}_, an<t \/ijay 1';. Nail,:: t([]'+:cl., of lm+'/ilio,i,9 oP+d .+c/_,d++li_+9 .+par.++ ma/?'i:r
I+191, 20 I>ag,.'s. l't't,<+<'<'<liI+_s t,[" ,'qt_l>_'t'c,._t_l)_gi_+_1991, pp. S(i(;-875.
t+ass,:m+, An<lrcw t'., at_,t .'ql_ar,.m (). Bo<hlo_gl_i: 7'/+, +/.]7:+'/._oJ._++u'[ioP+o_//+, ,o++/in+aT' .slabil-
i/P/of lh_ l/+/++:-dim+7+._io++<+lbo+_daP'g lay+P" (+boc+ +_P'olali_+9 di._c. I(:ASE [{CF,Ot't Nu. !)1-81.
N_.+vct_tl,ct + 5. 1991, 16 l>agc._, l'toc_,<,din_s ,:,f t l_c l{t,yal St,<+icty of l+ot+_l,_>tl,Set'its :\, Vc,l.
+13(i, l>l>. 1115-115, l:cl_r_tarv 1+t+]2.
Zhan_, ll.B., I{.M.('. ,St,, ('.(;. Spcziah, an<t 1+.(;. l,,,ti: +,t _++ar-++_a/1 /,,o-+q++alio, ,+odcl ./br
co,+pP'+.,'.+ibl< lurbM+?+l ./lo,,._. I(IASE ltt+l>Ot't Nt:,. !)I-N2, N_,vcml,:+t +1. 1991, 37 pagos. A1AA
.lu_I't_al,\:cd. 31, F'F" i!](i-l!)!), 1!]92'I.
Nict,l. l)avi<t. +\ll>ct'l (;. (;rcclll>ct,,4 at,<l I'h_Fis I). l=_tl+a<l_cvsl,:v: :_1+_+_,_i_,+I+]lm+'oll+l olgorithm.,
fo_"/r+u'<'-dri+,+:, ca+'/++'._im+_l(zliom+. I(!A,St'; I/cpt>t't. N<_. 91 S3. Nuvctnl,cr 5, 1!191, 22 I>a_c,'-;.
Sul,rnittcd to IEEI_ Trans. t,t_ l'a.t'allcl <_.:l)ist.t+il_ttc, l Sy.+-;t.ct_s.
:\l,_rall, R_'tni: 1)+._i9_ oJ" +_, +._.,_+_tial/!] _+o++-o.,+.illalor+] +'+com+/+'+_ctio_+ p_'o+'<+t++?'+=o_ ji+_it+-
+[+m+,/ /!]i+,_ m+.+/++,,+. I(:ASE l+_cl>Ot't.No. 91 b+1, l)cc<,ttll_cr 11). 19.Yl, 31 F,agcs. ,";_tl_t_it.t_,_l
ttJ Malhcmaiics of (_(Jll/l)ltl.at, iotI.
I)ctti.:,r, .lamt's 1'., +t.tM t'hilip ttall: (), [h+ P+o,li,:++_" </++:d<,/)m+P+!of /k+: mo._l +++_.+/abl+
(;i;rll+:r +,oH+,r _<,1_. I('ASI+; llcl._c, rl. Nt+. !)l-N6, l)o<'eml)cr IlL l.().(tl, :/:'I l>aV;cs. .lo_rnal
t:]_i<l N'h'chanics, \.'()1. 2,17, 1)1). 1-16, lit!t3.
.).)
tia_h'spi_'], t{olt', awl t'_.(' ,";v,'av_:_.l: l'r,:/_'r.'+., witk m,lligrid .,+_'t_,_,'_ ./,,_' h.I/l,V.'_,,i:" .IM,'
l_r:,ldrm.,, . I('A,"4t'] I+{,.'l)<:_t'lNo. 91 ,",9. l)_'<'<'lt,t_'t' lli. 199l. ,1:L i)a_'.',. "l_t, ;-_l)l)_'+_rill .lu_rl_al _,t"
(Itm_l)_tt,a.t hm,_l l'Ikvsh':.
ICASE Reports- 1990
S_',hh,L_i, .'4. (). anal At.tt'_'w I'. l/a,'.,su_ll: ()n lh_ h_.,+l+_bilil!l qf (/Svl/rr v, rli,+.', 1o nnn/in+_r
tr+_mlli,ff ,,_'_.'< l(!:\Sl'] l_'l>url N_,. !}(/ 1..Jatl_arv 31. 1!)91). 11 t_a_'s. IXIA .J,,_lt_al uf
Al)l)lh'_]Mat lwt_ativs,Vul. l(i,i_i_.2+i!)2!)(i. I!)91.
l(',,\,¢-;l+ l{_,l>t:u'i NtJ. 91)2+ .Ja_liat'v 2. 199(). 2_ l>a<4<'s. ,+';l_I,t++itlt'<l t_, Xlatl.'_t_ativ Xl<'ll+_,,Is it_
tlt_' Alq:,lh'_l B<'h'nc_'.
Ni<'ol. l)a,:i,l h"l., and ,Jt,_,l II. Ballz: .,1n ++, r,+/!].,;i.,, q/':,,'+zll+r d+,'ompr,+il/r,,. I( A,";I'+ l{t'l,,+rt No.
9(/-.1..Jat_tat'y ;L 199(I. 20 t>a_'s. IICEE +l'tat_s. t_l (',>ml>ltt_'r.'-. \:o1. :'19..X't,. 11. 19!)1). 1_1>.
1337-1315.
,":;F,t'ziah'. (:}_arh's (',., ,'+";tllallll B,+tt'l<+_t',aI_<l Th,ot_as l+l. (iatski: :_h,d, IM.q l/+,.+p.,.+..,.+,r,-+'+;Ir,h_
,:'.,rr+/+zl.,on c,f ltzt'btd+,+++ ,'In l'llt,(ll'l'(lll[ d,/_tl_'I/ll]l"fl/ .'.+;+lJ.".,/t+lll. '4 ++I],_])I'c)I+I¢']I. I(',\.'41': l{t'l_t'1 Nt>.
1)1)-5, .Jat_;tary 2. 199(I. 52 p+t_,s..Jt_,_t't_a] t+[ t:l_hl X:l_,H_ani<'s, \'ul. 227. I,I _. 21,3 272. t+}!+l.
Iql,al. M. ,,\sl_raf: t++'./.ti,'i+,l ,dqori:t+,,+ J'or dil+_t+d mopl+i,+.].'+ _/" 6/,,_,/] :r+,.,_. I('+\BK t'_,,p,,rt
Nt_. !)l)-(i..Jatl_lar\' !). 199(). 11 pa_,s. .<';_l,ni;t_,<l 1_;, IEKK 'Frat,.,,. l'arall_'l ,k: 1)istril_l_,l
l{<,('ll,_'l, (lhat'h,s, l'iy_t:-+}l M<,l_rt,tt'a. all<l .lotltl Vatl t{os_'tl<l.+_l_': ,S'l+l,,/,,rl/n.q .,+/_++_'_,'1+h+t, .,dr,+'-
lt_rr.,_ r,n _/i.,drtl_,t+d m_ mnr// ,r+/_tl_+'lur_.',. I('A,";I': ]{t't)_t'l Nt_. 91) 7..l;:tt_at\' 1), I!)gIL 111
l>a_t's, l't'ov_'_'_litt_s d" tiff" 2tl<l Sl(iI'l+..\N Syml,t>si_tm o]] l't'itl<'il_It'_. ;_t_,l l'rat'ti<<' t,l" l'aralh'l
lh'o_r+tmmitL_, h'lar<'h 1990. lq). lTT-IS'5.
.Jon_,s. Marl.: T. at_,] .Xh,rrNl I.. l'atriH.:: /'}+_'l+;,P'it_+].+./]mm+IH, + ind+./ini/+ ,,n,lri++. "r,++t; /_if]h-
I...f,',v.+..,'+ +IVH+il+':'l'r+,'r,. I ( '.'\ +'41+:]{_'l,t,rt Nu. 9(I _..lat_uttv 9, 1111)(1.l,S l+a+4_'s. BIA.',,I .Jt)llr-
lia] ['t_r Nl.ut.r+x At,al\'sis +,l,,lAl>l>liual h>t,. \.',_1. 17+..latl_l;++tt\' 11_1_I.
24
,';ittgcr,Ba.vl A., Thtmla,_ A. Za.tl_;, atilt (',_r_l<m Evlel_acil_w: 7',",' l),:a1_ i,/<'rac/io_._ h_ c,sr,,+d
cDa_z_z_:l ./to,_. I(IA,"qE Rel_.=,ri N,,_..q(J-9, ,lml_lary 1_, 1.490, IA t,a.,_cs. Plll_li,'-;hc<l as a NA,qA
Tcc:lt]li_:al Iiat_er 1irish4 1.he, tilh, ":\ w_'_l,:ly tlo111i]lear l.ll_,_t'y t',_r vv:_lvc-vcwtex illlcvacl it_lls ]i_
<'lH've_l cliallllcl tt_w" NASA '1'1_ ;/15S, 1992.
I)lirl_,i'sl,:y, l._li._ .l., 5lalll_,v ()slwr, ;lll_t I'_.}<_rlil'hlgqlii.<: 7'_'7_gl, tm._d 7'17) .,,D<,_., ./',r
l_lll)_rboli, ,o/_,,'_'_,alio_z la,,,_. I(tANI'Z 1{_7._1"1 N<_. 90 111..]allltary 1!), 1!)!)(), ;;() t_a_'s_ .lt>lll'lial
of/_,qp_rbolT_, c,_._ rvalio_ /,,,.,_. \/ol. !)_. N_. 1, i_1). (;1-73..lall_tavv 1!1.4_2.
I_ct.,rl N_J. !)1) 1'2, .la]zlzavy ;LI. 199(), 21)1)a_e_.
()_hcv. ,"ql_NI_'5' ,_tll_l (llii \\'_t]4_< ,';lt_l: Iti_.lD ,rd_r _,_,4<_li,ll,q _:>_-,,_,ill_lor.q ._cD_m_,_ for
Ttlamil/o_-,/acobi _q,a/io_._. I('A_]'] ]_Cl)_,ri Nt,. !)() 13, ]:clw,lavv .'3. t!)!)(i. 27 I_a_'_.."qIAM .1.
,,,t"N_Hi/_4'i_'_l Ailalvsis. Vol. "2_, 1'1'. 9()7-,422, 1991.
I)ucl<, tici.cv W.. aild ,'qlel)hcll .J. ,'qliaw: "I'D<_l'/,_,/d ,,l,b/lil!/ o.f ._'lq), r._o_/," ./tolc pa._l , ._D,rp
l"llii,l I)yNalzai,'m. Vol. 2, t)f_. 139-1(V;, 1!79(}.
]_]r'h,l>a<'ll<.r, (b.:,r, toli. M. "l'. tlll_:-.airli, II. (). l,_r,:'i_, ,lt,l ,z,..<,al'i._ar: 7'D+ a_al/7.<_7._" f_d .,_i,_-
ulalio_ of co,tp_'_.,._ibh lls_'b_sl<_<'<, l( A.4I'] t'_,_'l,.,l'l So. 90 IS, l"Oiil'll,_ll'v _. lf)!)(), '2!)]:,ag,'_.
Thl.oreli,:a] :-ili,:l (i,t;,llil,lll_lli,cJii;.-ll t:llli,1 l)yIlalnics, \.',_,,I. '2. I't)- 7:/-!)r,. 19!ill.
,_\tt:-ll'l,:-lll,_'l, .qaill 5., \!(;.-li _llli l)_.;,li, l)avi,:l (b.._llli,_'t:,, I),_lvi,_l 11. I{li,rly. all,t .lalii_.'_ ('. :l,.,'_','li_,_'ll_t:
,%co, dav;q .lT'<q_, _<'/, ._ 7, ID, ,,ok< <tl"" <'i_'<'ul, _' <';_llh_d,r ,,itD i,ort+,, .,,1_<ddi_.q, l ( _ 1'] II c I)1)1'I,
._()..I.)()-l(i, Vl'l;qTl,ql' V !)., l!)!)(), 7(i I:,a_':.-...]lJlll'llki] tJt" Fllli,1 _l<,(']l_-illi,t's. \.",.,1. :.77,5.1'1:'- 557-57_1.
19.41.
l)+,,,<'l.c<<,r.._:.-l_._iiiiI I.:()_ ID< lm_',ll_ 1 ,.I]i<'i< _<'q ,.f ID+ I"_',<1+ri<'l,:._:_-Jl<lT_'//,_ 3I,ll/q,Td ,ll<i,-
,,'I/.,,,. I(IA,":,I': ]'_el:,,._ri N_._. !)1)-17. ]",_,l>rll._llV !). 1991i, 1() l),:i_:'_. 51.\._1 .]_.Jiii'il_-i] <)ii S<'i,c'liiili,'
ali_t ,qiaii_lical (!_,,nlt_llliliT, \.'<;.1. 17. N,<_. i. 1'1" 70<"4-77tl..Jail. l!t!tl.
,l'lai'l,;al', _. all,rl 1,. ]L_tl;.tkl'i_iiliall: AlJt)/ic, li,_ +>[ a tT<,q,,Id.'_ ._/,<._.'_I_,D,/, _,'< too<l+/ 1<_tD,
compre.,_.<_/tJle.,U_-ar la!l<r. I('A.";I'] ]'_,_'t,,.,ri .N'_,..40-1_. V(,i;,IIi_-II$' 7_, l.t)!)[). L_!) I)/_t._<'_. AIAA
.]<Jlii'lia]. \,'%1. 7!1, 1)l,.71;/, i!t9i.
,q,_!,hh:,_i_lii _. ().. It. I. l_l,.,',vh'_, all,1 1". T. _liiilli: ,5','_'J)i',t<- ('ooli_.q L[.]Tcl.,_o_ c,,_p_',..,.,/bl,
tJot#t_d,r.q-[,il<#" i,.,#aDilil;q. I('ASI:; ll<'t,.wl N_J. !IlL l!), V,c,lllll,TilV 7,4, l!}!)().._1 ]J;-i_t,.,.-,. ]']lll_.;,];l_.,illt
.ll,llrli;-tl <:,t"_l,_','halii<'_ Btl:llli_l._, \7::,1. Ill, N,,,. "2. 1>1>.117-115. 1!)!)1.
+tl(zh+Jn._.I(IA,";t+]{(.t)<Jrl No. !)(}-'.2)(),May 9. 1!)!){), 31 t)a_<'s. +l+t,app,'ar ]tl .lt_,tt'tlal <_f tilt.
A( IM.
Xi(.ul, l)avi(I M.: t)r_form(in<'f Boifn(/..; on l)(ll'(dhl ,%!f-lnili_d/nfl l)#,ur_ 1_-f'.'cr hi. I('AHI'; I'_('
F,ur I .N,T()..()()-:21.Mar('ll 2. 1!)!)(). '.2)!)l),_('s. ,\(!.X'l _l','_-,,ls_('ti_),_,'.,on _I(,(l(']li,_ ;,,,,1 ('_)nij)_llt'r
.";il_l,,l:-_tions. Vd. 1.._o. 1, I)1). '2J-.3(). Jan. l!)!)l.
m_ lhod.,_ .1"(>_"lh_ +,ol_di()n (if hm_h_<_r.ll<,,,/, _ ¢'on..,tHH_ (I H_onn_l. I( 'AHt _] I{,'l)<_rl No. !)I)-22.
_/larch 2, 1!)!)(}, .1.-)t)a_('s. IMA .l(,,_,',lal (,[ N,1,}l('ri('_l Amllysis. V,_,I. 11. I!)!)1. I_1_. 3;/-.'5_1.
]{os('ll. I. (;. _1_1 (!. \¥a]l_: ()n lh_ r<)nl/nlmlz._ (/_l)_ n(h n_'_ w/Ih _'_._1)_I 1(, .,ompl/nfl ({l'lh_ lin-
,(_r </_uz(h'(z//(",'_.qn/(d(_r t)_'obh nz for d/._lHI),ztr d I)(_'_m( t__' .W/._t_m._. I( 'AHI'; I_cl)orl No. !)(}-24.
X.'lar(h (;. 1!)!)1). 12 ])a_('s..SIAM .l()lii'lla] ()I1 (!o111.r()1all(I ()l)lilll]zal i,}ll, V()l. ;{{}. 1)1). !)1'-) !)71.
l _)fl'-).
l{_,sc,I. I. (;. and ('hic,t-ll,ui t:r_-_,,1._S,_: ..In _pp,'o.rhn<di<,n lh_or/lfr, r t1,_ id_ nl_lir_li<,n o./lin-
_(_" lh_rmo_l<_sliu ._.llxlrm.._. I(IA,";I'; ]{ct:,url .No. 90 2.1. Mai'd_ 7. l!)!)l). 3l pa_cs, l)ifl'crc,_li_,l
all(l I_lcf_ral l';<lualio_ls, \:ul. 1, Iq). 7X:I-,_()2, 19.ql.
<{/('on._'v<_lio_ I(_'._. I(l:\Hl'; l_('l)OZl No. 1)l)-2.'). _l_,]'(h !). i!)!)(}. :](i l_i_('s..][)l]l[iil] ()[' ('l.)]Jl-
l),llal,]oilal l'hvsi('s. Vol. !)ft. I)I ). l l(}-lq2, ]!)!)l.
_.[(,('hani('s, \/ol. 23. l)l ). 1()7 1.57 (1!)!)1).
(!M, \Vd, lMvi<l (;oltli('l) a,l(t Ami llarl('_: ('_1I (_v_r<qlin.q ('t_ t)/i.,d_r_, mr ll_od..../nr h/lt_r 4_oli_"
I)rol)h m._. I(!.,\Hl'] ]{('I)Url..X'(_. !)()27, .%'Iar('l_JS, l!)!)(}. 22 t)aX('s. _1'()at_p('ar iI_ ('_,l}lt),,l('r _],(I
_"l_,tl_ v+i_h AF,1)li('al ioll, Sl)C('ial iss,_(': A(lva,_('(" i,} I).I).K.
Mat'<'}_ 2!),
l .%!)J-1(i()!).
l"i._'o_._ .d_(,rk 1),'ojih.," ond 1)rimili,,_ fo,',,+_dolMn.,. [(',,\HI;; l{cl.nl .Xo. !)()-2X.
l!)!)(). 21 l)a_('s. Hl,.\._.l .]o, lr_al <_t"N,_ll(,riral A_;,l','sis. \%]. 2!). No. ft. I_1_.
I )('('. 1!)!)2.
I)(,,,, \,Va]-.'4,,,, a,.l l)avi,l (;o1111('t): ,S't)r_'l_'(_l..,imul_dion of ,_n..4_(t/l r<,n+l)U_._._it)h .ll<,w Im..,l
(_ ('h'_'_d(_," ('fll/n<t_,'. I(I..\HI'] I{,'l)(>I't .X'o. !)()-J!). ,\l_,'il 9. 1!)!)(). 2._ t)a._('s, l','or('('<li,,_s of 11_,'
I('()H,\II()NI l!),S!). 1';(1i1('{I Iw (;i|Ill|l() all(I (_llkll']('l'()lli, _()rlll t1,,11_,,(t. I)1,. 4!)-5!), I!t!t().
Mavril)lis, l)imil.ri .1.: Alfrb_'(zh' t_rb_d_ n_'r mod_lin 9 .1})_' un._tr_zH,_r_d <_nd (_d_tldi,'_ m_.d_r/.
I(l.-\,_t'] I-_('l)()rt .X'o. !){)-3(), May 4. 1!)!)1). 3t) 1);_('s. AIA,\ .](),_rl_,l. Vd. 2!). N(,. 12. t)1).
2(I,_(i-10!):L I)('('('ml)('r 1!)._)1.
l)c,,icr, .lames t'.. [)hilil) llall a,,,1 Hi,arol, S(,,l,J_,,,_,,i: ()n lh¢ ,'¢u_pli,,il!l prold_ m .l'_r (;dHh r
_,(n'li('_.,: l},Hr.r m()ti(,n._ /n<t_r_d t)11w(dl r(,_Lqhnr._._. I(!AHI'; I{('l)()rl .Xo. !)()-41..Xlav S. l!)!)[),
3!) i)ao_(,._.I)}lil. Trai_s. ]{. Ho('. 1.oll(l. A., \:d..,\3;L%. I)1). ,51 M.%.1!)!)1.
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Ba,_,_o_ll.AI_,Ir_.wl'..aiid l'llilil_lall:('o*.',_'_zhql/h, ht/_r.c/h,. .f .o_2-.,4./h,.or:/cro.,_,_-
.flo,, t_orlic_., i, , lhr_-dimcn,_io;;¢d f)o,,d¢lr:/h;grr. I(':\.'4E l'l¢'p¢_rt N¢_. !_t.)-:_'2,.kla\' _, l.',L'-_f},
:'I6 l_aF¢,,s. Qllar..1. :Xl_t_l. Malll., \%1. ll. iq). 117 172, 1!)!il.
.k:lirclla,_lam,v. S_'_'ll_a..lo_'1 Flallz. l:'iy,l_h lx,.l_,t,rolra, a,_l ll_lrrv It_'rl'vl_lall: :1 .,H;_m_ ./',,
._Ul;po;'li;q/ :;;;lo;;;a/i_" :t:;l_z n;::l_':;/i:;;; o;; ::::::::::::::::::::: r,s. I('ASE l{elx_rl So. !)[I 33, ,kla\'
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I']rh'l,a_ll_'r. (;., ._1. Y. llil,.-..<.;,q]ili. ('. (;. Si,i(,zial<,. ;-ili,[ '[. ;\. Z;-ill_: 77>11',1'fl lh_ h_ql_-_dd.q
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.lackson, T. I,., and (7. 1";. (',rosch: Z¢ro w(,_'_Tlttmbcr mod_s of a compms._iblc .super.sot;it
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./tot;,s: ,S'tdhcrl_znd l(zu: ./t_zid._"a_;d r_al 90._ _J.]'_cts. I(IASE llqmrt No. 90-85, December 11,
1!190, 70 pages. I_hilosot_hical Transactions of the l{oy. Soc. l,o_do_ A, Vo. 342, t)p.
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ICASE Reports- 1989
Tu,nll_ollliaIl, _hl,rryl: S'p<clral .,olulion of" lh+ incnn_pr_+,._ikh A:a_q_r-,'¢lob._ <qual#Tn., on
ID+ co,nrclion nJrlchinr2. I(!ASI'] I{clT/Trt NiT. _!)l, .J;lllll.SlFv 2, l!)_!), I_ 17a_'s. l'rt, . d'
Sltl:,l't'CtTm17111itl_ 1!)8<_, NlTVCttll,er I!)_S. ()rlatilll,. l:hTri,la.
Hpeziah,, (lllarl(,s (',.: ()n ID_ ,fr_r.'+lr+_zm m_dcDin# condilinn ,17,r .,4<lflnal&>n poinl lurkuh nt
flows. [(I.+\SE 1{i,17ort Ni,. S!}-3, .l.:t'!lluit'v 1, 19S!L 19 t;,a_,c+s, l:<Tr_llrl ull T_lt't,ll<'tll l:h:,v,.'s,
ASX"[I'] i:El), Vd. 7(i, 19S9, t7f7. I%2+1.
l'lallks, If. T.. ('. I{. I+<7,,";iIl,<'utl lid<'h. +,II_l I. (;. l{us_'ll: .'\:It,1+ rh'al ,,Itldh,+ ,.fi+l+ nl+]i/+'ulion
17a<l,s. lh'c,c. ,,f ]:l>llt't]l ]lli.t+rtlati<ma] (!otil'. t;,ll ('imt.rd ali+l l<h'tilili<'at.ilJti tTf l)i.,-,tril>_i1_,,l
]>araliletcr Bvb>t.(,lil._, ]'l]ti..:liTi_ls_,t \,'crla_A, ll+u_,,1. I!iS!t, 171,. 1-911.
Ilatll,:s. II. T. ati<l (I. \Valid: ()lJlhn<sl .I7t dM+'X' +',ntr<d 't/" in.tinil+ dim< n.+ional ]_<+rak,lh + , r,-
 u/ion .sH.,/<m.s." alspro:rimalion l+ct, niq,+._. I('ASt'] ]{('lT<Jt'i N/_. _!)-1..l{llllliil'v (i. 1!)_!). ,'_!J
pa._es, _I:\M .l. (lotilrd ,k: ()Fq.. Vo]. _7, I!)_!L 1717. 11,_:2-1_I!L
(_liattl,rlJlli, Alti<_: l?on,ain +h+',mlU,,ili+,n ,]< lhod.+ .177r,,<ill<t+m.+ ql'<',n.+< rr+_li+,, 1,,'._: ._'17<+'lr+#l
r'olloc++lion ++plJro.rin+alio,._. I('ASI'; [{('i)Ol'l N(). _!)+]..J.:lllll+ilV l!t, 19_!t, ;Ill iJ+i_(,s. SlAXI .].
_<'h'liiitic a.illl Slalisih'ai (!.CTtllt)lil]li_, \"d. l l. No. (i, 1>17.1(17!i-II)57. Ni)v('ttit.'l + l!t!i(I.
.]Oill'S, _larl,: T.. M/'rt'('ll ]_. ]lali'i(l,;. atl<t t{/fl)ct't (;. Vl,i<_>t: .+l languaq< <'Omlmri._nn ./7Jr ._c;-
, nl+fi+" +'ompulin.q rTn :IlMII) ,r,'hil+<'t+_r+.,<. I(1,\S]'] t{,i,iitTrl ._t). <"4!)-[l..]+llill;irv 91. 1!i_9. 49
l)af_l's. .'\stTccls IJ[' ('tTilipillali/Jll <ill ,'\s\'tidlt'tTtltTIIS IL:-Ii'alld lil't,'_'ss/_l's. X]. II. \Vritilt (l';,li-
iur). Elsl'vh'r 5<'il't_,'l' t',_l,lislwrs f'l. V. (Norll_-lhTllau,I), It"IlL 19,'_9.
('rtTwh,y, [{av, .l/_<,l Ball×. l{avi Xiir<'llali<h_lllcy, +lli+l Ilart+v l_f('rt'vlilati: It++n-lhn+ .++h++hdtng
and +,r+¢'ulion q[ hJolJ.+<7_m+.+.,rLq<p¢z.s,',inqma<'hhz,.+. I('A+";I'] lit'l-Wt Nu. X!)-7..]+illlliiiV :/l,
l!IS!). :25 17+k_t+s..Io_lrllal t,t+ I'arallel ;-lll<l 1)istril,,lt,_',l ('ulni>lllitl _. \'t_l. S. i_1_. ;]();_-312. AI,'il
1!i9().
(;el,r, .]atl_l's l". atl<l ('arl M. Ali<h'ts_'tl: :l f+.qkrid-l+_r/urfml/nn-(/al+rl,'in l<cDniqu+ wh/cD
rrTn_/Tinr.,_ m+UlilJlr +.ru_n.,_ion._. I(!A."4E t{('t>lTi'l. X'(7. _9-_, .i._ltill._it'V:/l. 19"t!l, :IT t>;l_'s. Sl..\Xl
J. +\lflTI. Maili., \':_71.51), X'<J. 5. 1_1j. l 171-1195, l!)!)(I.
Z,_iili/, 'l'lic.nia>> A.. Bit",eti E. l{l+ist, ail<t Xl. "l'. ]tltssailli: I7+.+nl,t/on r<quh++nt+ nt.,, .177r nu-
m<rh'+U .<4mrda/ion.,, qf/ran,,,ition. ](!,\B],] ]{('])tTrl Xt;.. _{) l). ,]._tilliiii'V 31. 19X!i, ;Ill l>+t_t'_+ .].
,'-i<+h,tiiific ('t>llit)iiiili,_, \/<71. -], t7I_. 197-917.
%at'\at. _lil._illll atilt ('harh's (;. St>l'xiall': ++1.<4mlJh nrJ,lin< ar mmh /./77r lh< r<lurn In i.+olrolL q
i, trzrblU+,<'+. I(!ASE ll<'lTot'i N<7. t'4!i 10, Vl'lJl'ilai'V !). l!)<"q!),7_ ]7a,_('S. I'livsi<'S I_f Fllii,ls. 11,:11I
A, VIii. 7..],SilllllllV l!)!,ll), 1717.<'41-93.
Mavt'it>lis, l)inlitri.-\..]ali_l(,n<_ii, ali<l l_. Mattiil<'lli: :ll,ltigrid ._<,l+_lir,, qf/h+ )¢+++,hr-.<;t+Tk<.,
rq,<s/i<Tm_ o, trm,.q_U_r ,_<.d_+,,. I(!ASE l/_'l><,'t N<>. <_9-11. ]:('l)rllarv !), 19S9. 13 i)a_<'s. 'l't7
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l'rutz('l,l).,I). lhd.ml)o. _t1,]M. Att'_l,_:l"¢_u/l-l:drral_c+r_./"+lllr,r.l l_H,_oH,:._o/HILqIk_
lra+,+:li,';g .,.'¢#+:+;mo_t_prob/+m,. I(IAS]_ l{('l)ut't Nt). _D-I'2, l:('l)rllat'N 16. 19B9, iI l+m_v_, lt)t(,rn.
.]t)itit (+(:,Ill. t)ll N_,:n'al Nelworl,:,'++.
Z_t)+_, 'l'hotn+t,_ :\., ('t';+_i,_ Htt'(,(,tt, _tl(l _[. "t"olt,'+;_ll["lllt.'-,>,;:litli" 5'1,+'Ira/ m+l/+od:, for ('/'+/L
I('+,\B],'; }{(q)t:,t't N(:,. B9-13, F('l)tllar\" ]7, tgBg. (19 l)a+4('.'-,,vtnt [_[ari+++ttl ltl+lilltt(, l,(,('(llt'(' _ut'-
v('.y()it(!(>ttllntiati(m I:l_hl ]),qtarnic,,+ NIat'c]l (;-ILL 19B9.
()It, Y1th-l{(mu._ ;tIl(l .%. B. Briilh+tt'_:tt_: :l_."l,q._,i:'r'' n./' r"gU/+.''_'i::+d+\:++++i'+"--,_'I0]_:'+."'¢q"':.'li"'P+.'+-- 11.
I(I,'\HK l{eF'Ot't NO'. H9-14, l:el)t'_t+:try 17, 19B.9, fib F,a.p_.;('s.Quari(,rly ()I' AI)F, Ii('(I .klat.ll_'t_)+_ti(+,
Vol. XI,IX. N(>..I., PF'. (;HT-T2B, l)_wvtnl,_'t + 1991.
o,d+r di.4Hh+_l+d/Jnr, m+'l_, .+iq.4+m.+. I(i:\,":)I'_ l'_el),,>t'i. Nt). _.() l(i, :\_t_t_t 9. l!)B!). ;}I I);:L+Z('.',.
('.(.)ntr,,)l The,_+t'v ;-m(l :\,lv,_t_(t'<i T('(:hti()h),4y, Vul. (i, l!)!)(-), F'F'- :>)!),51 i(;.
N i(+(.,1, I ),,,vi<l: I'+_ralh'l .._nhttin _ o./" .,,lmr.., ' r>t+¢-dim et+._+int_a/ d:qt+¢tH+i¢" p t'mlr, t, m i_+g p r, h/, m..<.
I(I.:\.';1 '2 l_,'l)(:,rl No. ,_.(1-17. Nl._tr,'tl 1!),";!1. '>u i,_.,,_,:.,.,. ()liSA .l,.,1,1"l,+,l ,.,tl ('t)t++l)*tli_ _ \:,..,I. +"
Nu. "2. 1991), [)p. 1(i2- 17:+.
.]_u'l,:+,,n). T. L. ;ttt(t (!. I']. (;r(),'-;('h: h++,i.,,'id .</mth+/.,4,bilil!] ¢_{a +'++mpr+><.,dhl+mL+'iP+gla.v+ _' tmH
1I. 7'h, ./Inm+ .,<1_+1 m,')d¢:l. I(!ASK t'i('l).:)rt N,.,). _.()-l_, !",,l+_r(ll 2(). I!)N!L 3:.2 i)a_('_..I(,ut'n_+_l uf
t:'l,_i<i .',,l,,,,rl,-u_i,_,,,.V,,)I. 217, 1.().()0, I)1). :')!)1-.12[).
l)_wk, f),,'(('r: T/,.,' iP+l,i.,,+'id ,,,,.+:i:,;,)jmm,'/H+ .,4,hi/i/_ oJ" t/_ .,<++],)+r,+c+_+i+./l,,++, a/c,_.q , ,h'+'+da,
('!/litPd+:r. I(!A,";I_ l{('l)(,)t't. No. _9-19, l"('l)t'_);-_ry, 15)B9, 73 l)a,_(',,.+..l(n_rtt;tl ul' l:l)_i(l l)vl)+_I_i(','+,
\;()l. 211. l>l>. fill (i:_7, (19!)()).
+_l(,]Irt)tr_-t. l)i,,'_tsh al_([ .hJl_)_ \:at) l_(>s(,_(ht](': ('.nmpi/i+.,g big/+, /+,.+/ ,",',_+.+Im_,,'l.'+It, di:+;Irik+:l+d
m_ mr,,.q ,r+'l+il+('lur+.+. I('.ASI': ]{('l)(.)t'l N(). _5)-2(), iklar('}l 7, l+),"q+),1'2 ]>+t+4t's. l)t't)<'('t'<lilL_,'- ()I"
1.I)(' l:(,)tt'tlt llyl)('r<_tl)(' Mltllil)r()('('_.'-;_>rs (:unf('t'(')_('(', iklotfl('r('y, ('.A, M,+_r<'h I!)_!).
NI:dil,:., D,I. I{. +_n(l .'%1.Y. tt)_s.'<-til_i: _\'+_)_'i,'_l .,<im)dal_o)_ c,./" (;'/;Hl+r/7'cdh,_it_-,S','ld;,'hlh_q
u,a+_c-it_trrach:,gt_. I(!:\BF. l{('F,<)rl. Nt). N5)-:2,1, NI_-u'<'l) "2"2, I!)N!), :)0 1)_,.'s. .1,:,,rn_l ,:,f l"l_i<l
Nl('<t_at_i(,_, Vul. 91(), l.()!)(L I)I). 1N:)-2()(1.
l++u_l,:s, II. T., l't. H. F+tlfi,+mu. +_t_<I_'. \\'a]_,_: h++,+:r.'_+probl.+m l+,"]_]_iq+]+.,, ./'nr k+++m.,; +,., lit
lip km]:q ,,_+d Hmr k!]:.4_ ,r.,i.+ +'++m].,i+,,q. I( A,';I] l{,_'porl No. S!)-22+ ,,\pril l_, I+I_9. 21 pa,_(,s.
Nlat('m/tii<'a :\l)li('ada t' ('()n)l))tta('it))la}, \'_)I. B, N(). 2, I)P. I(11-11B. lgH,().
tiall, l'hilit, _t+(t Yil)itt t>u: ()_ tk+ ("/;,111, +,oH_.r i)+,+tabilil:q m+cha++i,+m al /+//p+r.++)P+i+".,p+:+d.*.
I(!A,';F+ l't('l)ort. No. _.()-2::), May I[}, l!)_!), 21 l)a_('s. Tl_t't)t'('t.i('a] mid (tut]]l)utalit)llal l:l_i(l
l)yt)+)tni(','.;, \':()I. :'_. N,,). I, F,I). 125-1:>)I.
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l)(,ckcr. Naomiand .h:.hnVan t{(.,scll_tah':()p< r_t,',r il_(htc_d m,lliqrid <dfforilhm ,.,4r_g .,, mir<-
,/iT_mc_zt. I(I.,\NE l((q)ort No. N!)-21, April 2(), I!)N!). l)r()((,(,_tin_s _)f 11," l"_lnrltl (:(q)l)('r
M(mlli, a.iN (!(mf(w('Ii('(' (m M_llti,_rid M(q.l,),l_, .1. N'Ian,hq (q. al., (,(ts., 1.(_9. N()('i('tv for In
(lllslrial aN_t ApI)li('(t Mail,'lIlali(._, 1)1). _7-1()5.
]lilt, N., 5;. Tllall_am an_t (I. (',. ,'-;i)(,:,:ial(,: Numerical ,'4udfl of lurbul_nl .,'_cond_r.q . tom,, in
r_r_,,d d¢_r/._. I(:ASI'; l{('l_()rl. N_). N!)-25, Al)ri] 13, lgS.q. 26 l,ag('s. ASMI'2 .l. l"l_li,ls l';ll_lla.,
\:ol. ]12, I)I ). 2(15-211 (1991)).
l<()jima, l:_m_i(): ,S'l_ot_, hhnl(/icalio_ t_chniqu_ .for a t,,o-dim_,.'4,,_o! _lliplic .,_!/.,4_m D_I
Doundar.q h_tcqral cqualmn m_lDod. I(,A,'-;K ]{('t)()rl N_. S!)-2(;. :\l)ril 13. 19,';!t. :2:/ 1)a,_('.',.
th()c. 5ill If:A(: ,'4,.,Jill>. (,li ('(,_ltr<_l (,[" I)istril,lte l_'aralm't_'r S,,,slclns. l)('r_itulali, l"rall('('.
Mi<hlh'l<)n, ])avi_l: Imtflr m_ t_ti_g t_,.,4_d c,',t_dit/,,_a/ ,,,lat_ tt_ nl.._ in ,_'I.llI) mo,'t,h_<.'_.
I(!A,";t'; I{('l,(Jrl N(:.. S!t-?,7, A1)ril 1_, l!)Sg, 16 t)a_l's.
Tali;.',_'(u'. Sal(']i: ..1nalfllic ID_<_rg ,I'o_"ID_ _rl_l_ rmi_aliru_ <'tl"t'<:/oc/lq ,_d .<,t<_Dilit.q"tf b_bbl_._ i_
, lhl,-,%,_,, +'+ll. I',_'/ I." _'<I"<'71!7,',,l+clh,_. I('A5t'; t{('l:,t)rl N(J. S!t-2<";. Ai)ril 75. 19<'.49.57
t.la_(,s. Thclw(,l.ical ail,rI ('l.)nlt.lill.aii(.liiai t:]lii<t I)vilaI/tics, I!)_!). \;o1. 1, N<). 3. i>t>. l:/,"l-lt;:/.
Tan<,'('('r, Sal('h: An(dqlic lD+ory .for ID_ d<lr #'mination oJ" I,+l<>cil!l _+t .,4aDilil.q o/" bulJbh._ in
, It, 1, -,S'i_<z,, <'<ll. #'+zrl I1: ,S'l(zbi/il,q. I(IASt+; ['_('l)c,i'i ._,'(>.S!t 29, :\tlril 75. I!t<';9, 2.1 pa<_(',_.
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tt_'._. [(!ASK l{('t)(,,'t N(,. 77-22, .X'()v,,l_}_(,r 16, 1.()77, .9 t)_(,s, t'r(_s(,,_t('d _d: t.h(' AIAA liit],
A(,r()sl)_.'(" SG('I_('('s X.l('('t.i._, t t_t.svil](', Alal_ama, .lam_arv l(i- 1S, I.(tTS.
ICASE Reports- 1976
I[_tl_tliI_, ('.. 11., .Jr.: (:o,Jig_trabl, applicalio,., for .,_alcllitt #rapt_ic.'_. I(IASi'] Flel)ort. No. 7(i-1,
.l_l_ary 2, 1.97(;, 20 l)ag('s. ]'to(" of l h(, Tl_ird A_mM (!()nf(,r(,nce (,H (lOml)_tl('r (',ral)hi(',_
ltH(,racliv(, T('('l_i(l_('s ;_t_[l ImapZ('s ])r()c(,ssi_Le;, V()I. 1(11,No. 2, .]_tly l!)Tii, 1)1). 196-203.
i_()rl. N(_. 7(i-2,, F('l_r_aI'V 2, 1!)7(;, 2,,1pa,_(,s, t)ro( . o[ l.h(, Fo.rth Sy_l)()si_m ()_1t}," ,";im_l;_l.ion
()[ (t.ml)_d:(,r Sysl.('ms, \(ol. 4, ,.\u_l_sl. 1.()7(i, t)t ). 25-;:15.
(;_nzl,_arg('r, M. I).: O, lh_ ._l(_bilily g/" (;alrrki, m_lhod.,_ for i',ilial-bo_z,dary i,allt_ probhm.,,
J'or/tilt, H)olic ._,q._t_m._. I(::\St'] l{(,1)()rt .No. 7(i-3, t:(,I)r_ry 2(I, 1976, 25 l)a_('s. Matll. (!t_n_l_..
V.1. 31, S(,. 1:'19, .]_ly 1!)77, Iq). 661-675.
\V(,_z(,l, A. t{.: ,,I ,o1_ o, ,_,r protmfl_zlio, oe(r a, iml)_da,c_ bo_z,dary. I(tASE t'_('l)orl N().
Tli-q, l:(,1,r_ary 20, 197ti, _; 1)a_('.',. :\('_'('1)1('(1 t_y the' .lop,riM of th(' :\('(),st.iced S()4('ly ()f
Am(,ri(a 1,111.with(h;_v,_.
tl;_tl(,_wtli, 1-1.('. ;_t_,l M. 1). (;m_zlmr_(,r: A ,olr o, lh_ opplicalion of lhr ./i,it_-diff_r<,c<
I),,,d, rfl _,,I,_ m_thod to lh_ c, lcuhtlio, of Bor,-Opp_:nh_ im_:r _,ibratio,al riq_,l,<du_._ for
1I_ do,l)l_ mi,im,m I_, f_, \_+ .slah of ltt_ hgdroq_, mol_c,h. I(_A,";E I{('t)ort So. 76-5,
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( ',,_,av, ( !. \.Viii Jam: 7'h,: .slabilil:q o.I ,_ _,,, ,'M,,I m, lh od.,, .fi,r :.,.,c,:,, d ,_,rd, r c,rdi,,r: r.q d.{/.l; r, ,lial
_qu_llio_>.'. I(tASE l{,{'l_Orl No. 7(_-T, .Xlarch 1(;. 1.'-)7t;. I1 I_a_vs..";IANI .1. N_ll_;,.,r. Allal.. \_,._1.
1,5 N'o. 1, l:_,lw_avy 1.)18, 1)1_. lSS-l,q7.
S,._Hh..I. (!.,
c,,.I,:'izlrzt io ,.,,;.
i, T_vt,omacl
\Vasl_ington,
.Iv. al_,l A. I'_ran_ll: Applica/io_,, of ,,_ ,,ull.;-h v_l .qrid ,,.,:lhc.d 1,, lra_.,.,_ic ./lou,
I(:A,';]': l{cpot'l No. Tl'i-S. Mat','h 19, 19T(";. 29 l>+,e:_,s. Transotli<" Flov,' t't't,14cms
_im't'y. T. (:. A,_h,.rus at_,_lM. F. l'lalzcr (,,,Is.). ll,:,I_isF, l,,_,r,.,l',ll,]i:-,hi_g (:t,r_+t.,ally.
1.q77, pl _. 1S()-2()7.
Bvice, R. an_l .q. Sl,'vma_: E,.,pirical ,co,._pariso_., o./p_Hilio,,d a_M _r,,-t,,,:_di/io_d I.,_(/.1;_'
ma1_.a(le1_,,t'ot i_,. virtual m,*_:,OV!l s.qsl._m. I(:ASI': R,:,l)Orl. No. 71";4), M_,v,t_ 2,q, 1!)7t;, 11 I)agcs.
EI!R()(:AM t' (Mlit'_'r,{'lwc t'r,:wee, lings, (?Olllt)lll('l" l'crfovmancc I':val_aliol_. ()_llim,. Mi_l_lh,-
s(,x. I_:]tglal_(I, S<,l)l(,ml,_,v 1976, pp. l-lli.
Fix, (',..I. ,anti M. l). (l_l_zl_vgcv: I)<,u,tz:..;tr,am bouz.,,rtar:q c<;._+diti<m.,, ./',c,,,'vi:...,"ocL;./tou, prob-
ltr,.'.;. I(!ASE l{eporl. No. 76-10, AF, ril 7. I!)7ti, 27 ImgCs. (',mHl_l. Malh. AI_I)I., \q_l. :],
1977, 1)F,. 53-(i:'I.
I_:h'i_slcin, (',. att_t M. 1). (',_tnzl:,lH'gvv: l"r.equ,:,c:q z,c,d,,dalioz_ a! a ,_.,,,,,:,.q ,,_al_ rial i,lt _:I'_,,',
a_d a c,':,_.s,rl,alin_,, h:tv j},_' t,,_z,._e,, u_,_b_r. 1( AS I': l¢et)ovl ,Xo. 7(i- 1 I, ,,\ I_l'il 2(i, l !tTti, 2 1 I)ag('s.
•]. S,_:,_l_d Vib., Vol. _18. No. "2, 1!)7{i, pI _. 169-17g.
(;olllivl_, l). an,t M. I). (',_allzt,*H'g_'v: O, lh, ,,_lt'i.r,,q,_,,li,',.,,.; Atl + 11:1" = ..1"//+/IA 1.
](!AS]'] l{cl_ovl N_. 7(;- 12. AI)vil 21, l!)7(i, (i pa<cs..l.l.ilJ_,,:_v Alg:vl,l'a ,:_1,1 pt,lical iol_s, V,.,I.
17, 1!)77, l)l ). '277-'2g'2.
Maslin. ('. \V. al_l .I. 1:. Thompson: 'l'ca_._for_:_,rHio_ o.1'lhr, t-dh,,,.,.;i,:,,ol >_qi,',,:, r:.r_l,_r, cl-
,rz_qular rtRiom..,, b q _l/ipli,: .,..:q.s/_m.s. ](:ASE I{cpoll No. 7(;-13. Al.,til 2(;, 197ti. "21 f_ae:cs.
NIlIIIOI'. Math.. \/ol. 29, l!)7N, I)1). :'I.q7-.1(17.
Mast in. (!. W. aH,l .1. I". Tlloml_SOtl: l:'llil_lic .,.;!/._1,,,., .,,d ,_,_,r,,,',:_l lrat>../'orH,,,_.tiotLs. I(',\.";t':
t{cl:U.,vt No. 7ti-lq, May 25. I!)71'L 19 l,agcs..l. Nlall,. A,lal. At,f,I.. \.'_l. (i2. No. 1_ .Janissary
1.q78, F'I_- ,:"_2-(i2.
(;covgc, .]. Alan, W. (_. l'o,::,h,, ,It'., anal I{. (',. \.'oigl: A v,qri,:1r_l o.f L,,.st,d di.s._,cli0_ .f,',,,' :.:.oh'H_.l
_ b:_/ _.,_.lr'id f,'robhm.','. I(?:\SE l'l,_,l)OVl No. 76-1(;..]_11_(' I. 1!171;, 22 F,agc.',. SIAS, I .1..N_IIII,pl'.
:\_lal., \'_ol. 1.5, No. 4, A_g_sl l.'-)7S, pl _. (;(i2-t'i73.
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(;<'<,r_;<', ,J. Aiati, W. (;. ]'uol_'..Jr., aii(I |i. (i. Voi_l: ,,t/za//j,si._ of fti.,_.<_f_'/ioll a/f/ol'i/hm.'_ ./'o_'
;,, <'lnf ro,;p,l< 1",,. [('ASI'] ]{et>ori..No. 7(i- 17, .]1111(,_, l!tTli, ,_S ])a?__;t..<,.(lOlilt)ill. ]_lal,}i. Appl.,
\;<Jl. 1, I!)7S, l>p. 7_7-3(tl.
KlcilislCili, ('_. alibi _'|. 1). ('_iiliZlllii'_q': AlJl,/i<',/io,._ o,f lDe ,,a_< ,_xmb_ _'.j,,zp +'o,dilio, to ID<
,<>;'m,I ,,d <,bliq_t_ i,l+ ;'n+'li<,, <J.f<zt_la,+ +t<'<>l;.,_li<",,av_ a,d <zpl<l,c .<Uzo<'l,'.i(!A,<';E t{<'lJorl N'u.
7(i-1_, .lilly 1. 197fi, 7;/ i>a_<'s..]. _Ollllli kill,., V<d..i:L X<,. :l, 1977, pp..117-,1;13.
Tllrk<,l, I'].: f',Lrll'alJolalin, ,;< lt_,d._ ./7,' d!t,,;,i+' pal'/i_U d_/.17;'r,17,I cq,alio,.,. I( 'A_I'7 Ih'porl
N,J. 7{7 Ill, .lilly 6, 1!)76, 27 pa<n_;e,_.NIIIlI_,I.._'|alh., Vol. 29. No. 3, 1978, pp. 769-L_,'45.
l_at['_'ll('ili, l/. ('., I'{. flail, ;lil_i I. _}i;i.vill.: A'_/_<'tio, o.fle;',;._fos'a ('1 ,,al_ql)_,rtin, to p;'_,_;'_,<
IJol_ ,li,I .,<;;:I7,'+ ./7,11z;'<._. I(I:\SE t{<'tJol'i. No. Tfi-L_(), .]ll]V _, 1976, 21 pa_<',_. Tlil'Ol'l'i]('ii
(']iil/lll'_l :\cl._t. \';t)l. IF), 1.q77, 1>1_. :/:/-l,l.
\V('li;,:,('l, A. I{.: l_r(Jpa.?(;/io, (Jf._olz,d i, l,;'b,b,! ,_<di(_. I('ASE llel)orl. No. 76-J1, .lilly 1._,
1!)76. !)1)a<t<'._. A(Ivaii('(,,_ ili ]']li<_ili('('rill7 _(:h'li('('s, N,,\_A ('l)-7(l(-il> Vol. 3, .N.,\SA, Ilailll)loli,
\'ir_llii;i, t)1). ,q<_7-!t!ifi.
]/_,;ir, iliiall. T.: A mi,';'otJ;'o<'+.,+_o;' a;'<'hit_<'/l_;'¢.for di(lile/ d+ _:i+'_ i,zlJhm_ ,latio,. I(IA_I'] t/<'-
i._rl _o. 7fi-:2;/, :\ii_ll_l: 12, 1976, lfi I>a_e,_. Prof. of lli<' AFIPS 1,977 X'aliolial ('OliiFIlll.cl'
(!Oll['_'rcii<'<', l);llla,_, T_'×as, ,]lilie 1.q77_ pp. 201-70_.
_:lall,_ti<q_t, l_.: Jli:r< d.li,il< _h,;<,l ,zrttzod.w./br <:/liplir rqIzal7o,,_. I(_ASE il_'l_<Jrl No. 7_i-2.t,
Ali_ll.sl. 1_, 1976, 11 pa?_;e._.(iOllit_ilt. Mai.h. :\pill.> \';ol. 7, 1,_)_1,pp. ,_.q-66.
Fix, (;..J.: A ,;i,;:_d .li,it< <1+,_+,# ._dz<,_< ./bt' tra,,,<o,ic .No,,._. I(_A_I'] lleport .No. 76-2.5,
Ali<_li._l 7ii, 1!_7(i, 39 l)li<_l'_. _llllil'I'.._'|alh., \;ol. 2_, 1977, 1_1_. 7._9-771.
Fix. (',..I. ali<l _|i 1). (',_ltizt,lirger: (), lea.s/ .<_q_a;',.sapp;'o.ri##_alio#_,<; {o 7,dtl_',il_ tJ;'otU<_;;;.,"
<t/"/D< ,;i:r<d lS//'. I(IASI'] ]{eli<iN _o. 76-26, All_ll,S|: ;/(}_ 1976, 39 pa_es, llit]..]. Nlliiicr.
Xl<,ili<>_l_ l']ii_r_., \;ol. 17, 107_, 1_t_. 1,'_:L,16.q.
7fi-:_7, :,\_l,_l_l :ill 1076, 1();7 pa_<'_. ,k"lai,li. (lolill>., \'hi. 31, No. l:l<_, April 1977, pp. 33;L:1!I0.
Tl']v_'_li. I(.: t>_'+lJayi,<l a,d +zptJlir'alio,._ l¢J tb_ .$7'A17-I00 <'ompl_l_;'. I('ASE tlet)uri No.
7(i L_, /\ll_ll:-;i ;Ill, 1!}76, :2() 1)a_('s. Ili<_li St)('('(1 (!()lll])lll('l' _tll(l Al_()rilhlil ()i'_{tliiZ_tt.iOll<S,
I). I'(ll<'l,:. 1). I,awri(,, _ililt A. _alill,li (('(]S.), :\ca(h,lil](- Pl'(,ss, i)l ). 4:i,_--1-16.
\'G'liz_'l, A. 1_.: A ,o1< +,;; list ,lb;',,a;'d-,scalt_;" app;'o,ri;;;alio,. I(IASE t_¢'l)Ol't Nu. 76-2._I,
(),'l<,l><,r 1, l!t7ti. 1 I)aS_<'_. .J. A<'o_ls. So<'. <,r Ain<,r., V<>I. 61, N<>. :_, March i!_77, 1>1_.
_S'2-S_3/.
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(h>ttlieb. !). and E. Tllrl,a.l: Hou,darq co,dHio,._ for mu/li-._t_l_ Ji,it_ d_/J'rr+,c_ m+lhod._
i'm" tim+ de:f,c_d+_H cq,alio_t._. I(IA,";I: l{(,t_t_rl..X'o. 76-:';(). ,";Cl_l(mll)cr lg. 1976. 2,5 i)a_cs. J.
(!OmF, lt. t't_',.',., \',,1. 2(i, No. 2, I:ct,t'_mrv 1!)7_. pp. 1,";i- 196.
t+h,% H., K. ,";('tlll,_', at,t II. Yotl_:-;ct': lqls+lh_+ fmr_dl_/ a,d ,_+rial r_ol/:,t/o, of pt_._e d+mod-
ulalor.+. I(IASE R(,l)ort No. 7(+-:+I NtT','(,,vJl_cr 22, l+Kli. (;7 17ag('s. l'ro_, of ('otlfcr(,tlcc on
SI.o(:]laMic (!{;tit rol. 1976.
(;or{liciT, D. amt S. A. ()rszag: :%+m+rical al++dff.+i., of .+pcctrrll m+thod,+ .for mi.r+d h+ili++l
hou++d+zUj +,r_Ii+rprohh m._. I(tA.gK RCl_t:,rt. No. 76-32, Nt,vclnl)cr 2(L 1.97(;, _!t l,a,.z,c.,, th;_t'l I{7t'
:+tmt.,n,_,_raiTl_ p_t,lisl,,,l 10' BIAM-C_BMB. N(,. 2(;.
ICASE Reports- 1975
Fix, (',. J.: t:iPdl,+: oh:mont.,r; a+,'d./luid dy,_.+m, ic._. I(IA,';I'; I{clTOt't No. 75-1, I:cl,t'_tar\" l, I!KS,
4S t)ag('s. [)t',_7('. (7t' l.h(. First Intl. Symt,+t:,siHm {)n ('{mlfT,H.,ati,.Tt_,+d .\l('tl..lm il_ Not_lil_(,ar
M('chat_i<'++'+,Sl:,ri.g('r-V('rlax l,(,('tur(" N,.,l(,s, T. ()<h't_ (('<I.). \;oi. l(il, 1975, pl >. 17-71).
(lHt+zl:,_tt'ger, M. I)., ('. l+iH. a_t<l l+. Macstrcll<+: ,S'i.,+,+,u/+,,li,+7_+by roH,'.r rjp+,9.',:;./"I]++ u,.+l,',:+'d9
l.'r,.+,';,r+ ./i+M ++,,,+'(,_ ,ill. ICtASI': l'_('l>ort No. 75 2, l:('l,r_mt'y 12, 197,5, 7 l)a_c's, l'rog, r('ss iI_
Astr(:,na+iti('s an(l :\('rtTllalll.ic+s. [. ,";cliwartz (('+I.), MIT l_'t'('ss, V(:,I. 3:{, 1.976, I:'I'- 17-61.
Basili, V. and J. (1 14ni_hl: ,4 laP+(l+++++.l+d<.'J+.tP+for+,+clor m+,q+iP_+.,+.I(':\SE Ilcl,{,rt No,. 75-:'I.
l:el,t'_mr,,' IS, 1.(.175, lq l.,agcs, l'r,J<', uf ll,' (t,:)_t'ct'ct_cc t:,_ l't'o_t'alt_lt_itt_ I,al_tagc ,+m,t
(!OmF, ih'rs t',:)r l'arallct att<t \;c<'lur M;,'llil_cs. ,'ql(;l'l+,,\N N<,liccs. \:,.71. 10, ,X'o. :_. March
1975. F'F'- :_9- 1:'I.
l{atI'(,n{,tti, I{. (t.: ()plim+d +_ _-l+:ml)+r+d (,au.,-._hz_+at,mic orbit,l ka._._: I"/r._l r,+r +dom,_.
I(:ASI'; tlCln,t't N,..,. 7,')-+1,t:<,l,t'_mrv 25, 1+(}75,12 i)agcs, l'ro,. (>t'l.},, [till..lolttllal ot'Q_ta_lt_tltl
(!}_(,mistry, S+,,,t_tl:,(:,si_it_ No. 9, 1975, F'F'. 2S9-295.
(;otl.licl_, I). al_(l ]_l. (;_tstatl's,{m: (;_ _ ral/:rd l)uf},H-l+)'+z_:+l m_lhod.s for p,,_zbol/c h_il/al-
bou_d+zrff +_al+_+f_robl+m.,,, l('AStz' llCl)ot't No. 7.';-5, l:cl,r_,+_ry 27. 1.(.+75,:'12 lm.E('s. SIAM .].
N_m't'. ,,\t_al., \'%1. 13. No. 1, Mat'cl_ 1976, t'P- 12.9-11.1.
l,:tfight, .1. (!., W. (',. lh.:,.Th,, .It'. al_(l t1. (;. \:oi?_:t: .b'++/,.4+m k+,'/a,,z,"_+_,+ffy.,i.+ .for +,_dor com-
pul,_r:.+. I(tASE llel:,(:,rl No. 75 6, Marcl_ 21, I+175. :2,5 _:-_g('s. l'ro< +. oI" t ltc A('M Nat ioIlal
(!onf(q'(,nc{,, ()(:l.otT{,r IH75, 1717. 16:/- 16S.
llar<lgravc, W. '1'.: ,S','l t;ro,c+:.'+.,,iP,,9i,, o_ _++l+,,+or_:+P_v,,roP_m+_+l. I(:A,';I,; l{el.Trt: No. 75 7,
March 31, 1!)'75, +1:/ l:.ag{,s. At,..,t,,,,'arc,_l _(h,r t.l+c fit.h, ,%'_t I"P'o,r+.,,.,i++9:Atc, o/for dala mar+-
ag+:m+_zt, in Pro(:. {71"t]_{' A(IM/NIlS 1511_ A_tl_al Tc('h_,,lo_y Sytnt)(Tsi_m, .]_tn(' 1!176.
l lardgrav(., W. 'P.: Accc.+._i_ql t++'hP;i+'(+l d++l(_ b++.+<.,u._iPql ,S'7'l),S': A +'o/l_clio,+ oj" .-,<"_P+,ri,',-;.
I(IASE [{(,F,ort No. 75-S, AF, ril lii, 1!)75, S4 17ag('s.
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('ralle, 1I...It.. N. (',il,I,,_, \V. (;. 1)¢,¢)1('..It.. _,(l 1L %(o<l<lll('v('r: M_lri.r fi,,dlrhllh ,,d pro./ih
rrJ,,l/_,,. I('A.";I': 1{('t.,1 .Y(). %:')!). Al)ril 11. lilT.'). 1!)t)a_',',. ,\('._1 Trail>,.._laltl. S_,II_,,';_I'('.
V,)I. 2..X,,. 1. l)('((,_,_l,,'r 1!)7i;. _:I_. :¢7-):_TT.
llir>tl, I{.. I_. 1'i11,_. all,l .Xl. \\.lt'._ll((,ill: S_,l_d _,rd_ r ,_,,-il_ r, ti_,, :11)1 ._l,li_), oJ ,,,lil_,r
fmrlt,/ d(ff, I'_ti_ll _q,,li_),._. I('A,";K l{('l>_.i X(,. 7,') 1(). XI_'," 12. 1!)_:,. , t,a_('.',. A,l','a)l,_'_,
i)l ('()I)ll),_(('r M('Ill,.),I_ I',,) l)_._rti,l l)ill('r('))(i_l l':(ll_ali(,)Is. I{. Vi(l)),.,v,.'_sl.:v (,',I.).)>,_I,iF-,i)(',I
At ias. kl., ,\1. \\(,lfq,_(,i)). a),,l _I. lsra(,li: /',it)'h'h ,.u -.f ,\,_,h r-,S'l,/,, .., .._,/_,,r.,,. I( 'ASE l{('l),,rt
N'_,. 75 11, _1_', 12, 1!)7.'), I() I)a,_('s. <\IAA .I.. V_,I. 1-')..X'(). 2. I:('l)r_larv 1!)77. 1)t). _2(i: ')' ,"42(i(i.
(;(,111i('1). 1). a)l(I I'_. (;_l,<ialF<()l,: (), lh_ :\,ri_ r-,S'to_'_._-_q_z,tio,.,_ u'ilh _'o_.,h_,t IoI,1 1_rot, r-
,l,r,'. I(!.\.';I': I{('I)_,)I X(,. 7,') 12..Ill]l(" 2. i!)7;), :_:_ l)aX','s. ,'41,1(I. AI)I)I. X|a11).. V,.)I. ;");'), I!)7(i.
I)I). I(;7-I_.").
N(,))),.'. ll.: .S'_,rl_lql .. ,',"I'..II)'. I('ANK l'_,_'l,,.)rl Y,.>. 7.-) l:I..))i),(' .'>. I!)7:5. :_2 I)a_(':-,. "l'rall.'-,.
('ii_l('. :\.: 7'h_ lr,,.,J'orm,ti{,_ _{1", 9,,dr, fi_' proflr_mmi,g probhm
I('A."4K 1{('I)())1 N(). 75 II. ,.\_)_sl l l. 1!)7,"). I-I l)at_,.'s.
i , t _ ,,_)h', fih .lb r m.
(;(,rllar(. _.: O, 1t_ _'_l, lio,_..,/_ip b_t,'_ _ .,,trt_'t_r_d pr_,.qr, mmi_fl a,d v_)rr(_'t_.,._ pr_,o.f_.
I('A.'41:, l{('1)t)tt .X(). 7:5 1.3. :\l_,_llst 13. I!)75. 2(i l)at.b's, l)_l',..,t<'('l_Sial(, t)[' (li_' :\rl l{('1)()rl;
.'41)_i('I_r(,,I l))',,_rai)inli)l_, I!)7(i, I)I). 22!)-212.
(;]lil. NI.: I,iti,/i::,li_)_ fi!/(omlmtihh h,l,,,'i_ff. I('A,";E l{('I),,rl N(). 7._) 1(;. ,,\)_)l_<( _'2. i!)7.3.
l)(,isv(')'l, 1{. aI,,l W. (;. 1)(),,1_', .lr.: 1, i,l_r,,lir( .qraphi_'., Im('lmff_ .for lh_ ,,t<,m,li(" ,mt_
r_ ,,ml, rh_fl _).f./i_il_ _l_m_ ,I ,,,Iri_'_._. I('<\.';I': l{('l)_)rl N_). 7:5 17..";('l)(('),ll)('I' 21. I!)7.3. I()
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